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This  is  the  sixth  of  a  series  of  descriptive  reports  on  mid-Pacific 
oceanography  by  the  Pacific  Oceanic  Fishery  Investigations.   The  previous  oceano- 
graphic  reports  presented  and  discussed  data  collected  in  the  equatorial  waters  of 
the  mid-Pacific. 1/  The  present  report  covers  the  data  collected  during  the  first 
three  of  a  seriea  of  six  general  oceanographic  cruises  of  the  research  vessel  Hugh 
M.  3ml th  in  the  waters  adjacent  to  the  Hawaiian  Islands.   The  periods  covered  by 
the  oceanographic  phases  of  the  cruises  were:   cruise  1,  December  13-21,  1949; 
cruise  10,  July  19-31,  1951;  and  cruise  12,  October  23  to  November  2,  1951. 

The  surveys  of  Hawaiian  waters  were  initiated  on  the  premise  that  the 
abundance  and  movements  of  the  skipjack,  Katsuwonus  pelamis  (Linnaeus),  which  forms 
the  basis  for  the  principal  fishery  of  the  islands,  are  controlled  by  events  in  the 
sea  (Sette  et  al.  1954).   The  skipjack  catches  of  the  local  fleet  were  used  as  a 
guide  in  planning  the  geographical  and  seasonal  coverage  of  cruises  10  and  12. 
Cruise  10  was  made  when  the  fishery  was  at  the  summer  peak,  and  cruise  12  was  made 
during  the  middle  of  the  fall  decline. 

The  observational  programs  of  these  cruises  were  designed  to  collect 
chemical,  physical,  and  biological  data  which  could  be  used  to  map  the  circulation 
pattern  of  the  Island  waters,  i'roca   the  circulation  pattern  it  was  hoped  to  locate 
areas  where  enough  vertical  motion  might  occur  to  enrich  the  surface  layers  and  in- 
crease biological  activity,   un  each  cruise  observations  of  temperature  and  salinity 
suitable  for  computation  of  currents  in  the  upper  1,000  m.  were  made  as  well  as 
bathythermograph  lowerings  for  details  of  the  temperature  structure  in  the  upper 
900  ft.  (270  m. J .   Other  observations  varied  from  cruise  to  cruise.  Analyses  for 
dissolved  oxygen,  which  together  with  determinations  of  temperature  and  salinity 
help  in  tracing  the  circulation  of  different  water  masses  and  in  their  discussion, 
were  made  on  cruises  1  and  10.   Observations  of  inorganic  phosphate,  which  is  use- 
ful as  an  indicator  of  areas  where  turbulence  and  upwelling  are  sufficient  to  carry 
nutrients  from  the  deep  water  to  the  euphotic  zone,  were  made  on  cruise  12.   Col- 
lections of  zoGplankton,  which  serves  to  indicate  areas  of  past  enrichment,  were 
made  on  cruises  10  and  12.  A  geomagnetic  electrokinetograph  (GSK)  was  used  to 
make  current  measurements  during  cruise  12. 

Since  the  primary  purpose  of  this  report  is  to  present  the  processed  data 
in  a  form  that  is  usable  to  POFI  biologists  and  others  interested  in  the  hydrography 
of  the  area,  the  discussion  of  the  results  is  purely  descriptive.   The  major  fea- 
tures of  the  circulation  pattern  and  the  results  of  the  various  observations-'  are 
described  separately  for  each  cruise.  In  the  final  discussion  the  features  re- 
current from  cruise  to  cruise  are  explained  in  terms  of  the  effect  the  island  chain 
has  on  the  general  oceanic  circulation  in  the  area.  These  features  are  then  exam- 
ined further  for  areas  in  which  enrichment  of  the  euphotic  zone  might  occur. 

PR0CSDUR3S 

The  vessel  equipment,  sampling  methods,  and  most  of  the  procedures  used 
in  processing  the  basic  data  have  been  described  in  the  earlier  reports  by  Cromwell 
(1951  and  1954),  Austin  (1954),  and  Stroup  (1954).  Minor  changes  which  were  made 
in  the  construction  of  cross  sections,  and  procedures  used  in  the  construction  of 
lateral  (on  sigma-t  surfaces)  and  horizontal  plots  and  in  preparing  types  of  data 
not  used  in  the  previous  reports  are  described  below. 

A  slightly  different  procedure  was  used  in  the  preparation  of  the  salini- 
ty, dissolved  oxygen,  and  inorganic  phosphate  profiles.   In  the  previous  reports, 
which  were  concerned  primarily  with  meridional  aspects,  the  principle  of  drawing 

1/  Mid-Pacific  Oceanography,  Transequatorial  Waters,  Part  I,  Cromwell  (1952); 
Part  II,  Cromwell  (1954);  Part  III,  Austin  U954) ;  Part  IV,  Stroup  U954) ;  Part  V, 
Austin  (1954). 

2/     Except  for  zooplankton,  which  was  the  subject  of  a  separate  report  by  King 
and  Hida  (1954). 


sections  so  that  there  was  consistency  among  the  various  fields  was  maintained  as 
rigidly  as  possible  iMontgomery  1954J .   The  station  plots  of  each  variable  were 
drawn  against  temperature  and  their  final  shapes  were  determined  by  comparing  them 
with  the  curves  of  the  adjoining  stations  in  the  sections  (Stroup  1954).   In  con- 
structing the  profiles  the  isopleth  intervals  were  read  from  these  plots,  but  their 
final  shape  was  determined  by  placing  the  profiles  over  the  sigma-t  surfaces  and 
then,  with  careful  consideration  of  observed  values,  fairing  them  in  as  nearly 
parallel  to  the  sigma-t  isopleths  as  practicable.   In  this  report,  however,  all 
surrounding  stations  were  considered  in  constructing  each  of  the  station  curves, 
so  greater  consideration  was  given  to  the  interpolated  isopleth  intervals. 

The  values  used  in  constructing  the  horizontal  and  lateral  plots  of 
dynamic  topography,  temperature,  salinity,  and  sigma-t  were  interpolated  from  the 
individual  station  plots.  Whenever  it  was  possible,  the  spacing  of  the  isolines 
on  these  plots  was  determined  from  the  cross  sections. 

The  topography  of  the  sigma-t  surfaces  was  drawn  on  the  assumption  that 
the  major  components  of  the  subsurface  flow  are  isentropic  lalong  surfaces  of  equal 
potential  densityj.   The  topography  of  four  surfaces  is  shown  for  each  cruise.   The 
lowest  valued  surface  varied  from  cruise  to  cruise  and  in  each  case  was  selected  to 
depict  the  conditions  at  the  lower  limit  of  the  quasi-homogeneous  surface  layer. 
The  24.0,  25.0,  and  26.0  surfaces  were  selected  as  standard  intervals  to  show  the 
changes  in  topography  and  conditions  between  the  surface  and  the  intermediate  water. 
When  the  variance  of  the  salinity  on  these  surfaces  was  great  enough  to  be  of  value 
in  tracing  the  circulation,  the  salinity  contours  were  superimposed. 

Instead  of  using  the  dynamic  height-^  cross  sections  to  compute  veloci- 
ties normal  to  the  sections,  as  was  done  along  the  meridional  sections  described 
in  the  previous  reports,  dynamic  height  cross  sections  were  used  to  construct  plots 
of  the  geopotential  topographyit/  for  the  0- ,  50-,  100- ,  200- ,  and  300-declbar  sur- 
faces.  The  spacing  of  the  contours  indicates  the  velocity  relative  to  the  1,000- 
decibar  surface. 

Only  a  single  geostrophic  velocity  scale  is  shown  for  each  of  the  hori- 
zontal plots  of  geopotential  topography.   The  velocities  were  computed  for  20  N. 
latitude  using  the  tables  and  formula  given  in  tl.  0.  bl4  iLai'ond  1951J.   This, 
taking  into  consideration  the  latitudinal  difference,  results  in  an  apparent  error 
of + 12  percent  at  the  northern  limits  of  the  area  (23  n.j  and  of  -10  percent  at  the 
southern  limit  (18°N.).   Considered  alone,  these  appear  to  be  errors  of  significant 
magnitude,  however,  if  the  indeterminable  errors  in  direction  and  magnitude  that 
could  be  caused  by  internal  waves  and  topographical  complications  are  also  consid- 
ered, the  mean  velocity  diagrams  become  more  acceptable.   Seiwell  (1937)  found  that 
internal  waves  would  cause  fluctuations  in  dynamic  height  of  I4  cm.  per  day.   Defant 
(I95OJ  found  that  apparent  eddies  appeared  in  the  data  for  the  coastal  waters  of 
California  if  allowances  were  not  made  for  internal  waves,   in  the  waters  treated 
in  this  study  the  proximity  to  land  and  the  bottom  topography  would  also  cause  de- 
viation of  the  actual  currents  from  those  indicated  by  the  dynamic  topography  {Parr 
1936J. 

In  order  to  provide  a  general  picture  of  the  expected  incident  winds  and 
currents  for  the  cruise  periods,  monthly  summaries  of  ships'  reports  of  observed 
winds  and  currents  have  been  prepared  for  the  area  east  of  (upstresun  from)  the 


U      The  dynamic  height  is  used  in  oceanography  to  express  the  vertical  dis- 
tance in  gravitational  potential  between  points  in  a  selected  isoDaric  (pressure) 
surface  and  a  reference  surface  where  the  pressure  field  and  the  gravitational 
field  are  assumed  to  coincide.   It  is  usually  expressed  in  dynamic  meters,  which 
represents  the  work  performed  when  a  unit  mass  is  lifted  approximately  1  m.  (.98  m. 
at  sea  level)  against  the  force  of  gravity. 

y  The  geopotential  (dynamic)  topography  of  the  isobaric  surfaces  is  simply 
a  plot  of  the  contours  of  equal  dynamic  height.  The  contours  represent  the  lines 
along  which  a  body  can  be  moved  without  work  being  performed  against  the  force  of 
gravity. 


Hawaiian  Islands.   The  wind  data  (table  1)  were  based  on  the  U.  3.  Kavy  Hydro- 
graphic  Office  Pilot  Charts  (H.  0.  1401)  and  give  the  mean  force  and  the  percentage 
of  the  ships'  wind  observations  that  were  reported  for  each  cardinal  and  intercar- 
dinal  point.   The  percentages  were  computed  by  averaging  the  values  for  the  5° 
squares  between  15°N.  and  25^.  latitude  at  150°W.  to  155°V;'.  longitude. 

Table  1. — Average  force  (Beaufort)  of  the  wind  and  percentage  of 
ship's  observations  reported  from  each  of  the  cardinal 
and  intercardinal  points  of  the  compass'  in  the  area 
east  of  the  Hav^aiian  Islands.   (H.  0.  1401) 
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Direction 
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September 

October 

Ave. 

Per- 

Ave. 
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Ave. 

Per- 

Ave. 

Per- 

Ave. 

Per- 

force 
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force 

cent 

force 

cent 

force 
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<2 

3 
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4 
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NE 

4 
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4 

b4 
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56 
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3-4 
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3 

3 
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S 

- 

<2 

- 

<2 

- 

<2 

- 

<2 

3 

2 

SW 

- 

<2 

- 

<2 

- 

<2 

- 

<  2 

<2 

w 

- 

<2 

- 

<  2 

- 

<2 

- 

<2 

. 

<2 

mi 

- 

<2 

- 

<  2 

- 

<2 

- 

<2 

_ 

<2 

Calm 

- 

<2 

- 

<  2 

- 

<2 

- 

<  2 

- 

<2 

Direction 

November 

December 

Annual 

average 

percent 

Ave. 

Per- 

Ave. 

Per- 

force 

cent 

force 

cent 

K 

4 

5 

4-5 

6 

4 

NE 

4 

47 

4 

40 

48 

E 

3-4 

29 

3-4 

30 

34 

SE 

3 

10 

4 

10 

6 

S 

3 

3 

3 

6 

3 

SW 

3-4 

2 

2-3 

2 

<  2 

W 

2 

2 

<2 

<  2 

NW 

- 

<2 

3 

3 

<  2 

Calm 

- 

<2 

<2 

<  2 

The  monthly  current  data  (table  2)  were  computed  from  the  U.  S.  Navy 
Hydrographic  Office  Current  Atlas  of  the  Northeastern  Pacific  (H.  0.  570)  in  the 
same  manner  as  the  monthly  wind  data.   The  velocities  are  given  in  increments  of 
0.33  knots,  which  probably  represents  the  limit  of  accuracy  of  the  ships'  observa- 
tions on  which  they  are  based.  At  the  foot  of  each  monthly  column  is  a  mean  direc- 
tion for  the  month  which  has  been  taken  from  the  current  arrows  given  on  the  Pilot 
Charts  (H.  0.  1401). 


Table  2. — Average  velocity  of  the  drift  and  the  percentage  of  ship's  ob- 
servation reported  towards  each  of  the  cardinal  and  inter- 
cardinal  points  of  the  compass  in  the  area  east  of  the  Hawaiian 
Islands  computed  from  data  given  in  the  Atlas  of  Surface  Currents 
of  the  Northeastern  Pacific  (H.  0.  570).  Average  drift  was  taken 
from  H.  0.  1401 


Direc- 
tion 
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March 

April       1 

Average 

Per- 

Average 

Per- 

Average 

Per- 

Average 

Per- 

velocity 

cent 

velocity 

cent 

velocity 

cent 

velocity 

cent 

N 

0.34-0.66 

10 

0.34-0.66 

11 

0.34-0.66 

13 

0.00-0.66 

11 

NE 

0.00-0.66 

8 

0.34-0.66 

11 

0.00-0.66 

8 

0.00-0.66 

8 

E 

0.34-0.66 

6 

0.34-0.66 

5 

- 

<5 

- 

<5 

SS 

0.00-0.66 

7 

0.34-0.66 

7 

- 

<5 

- 

<5 

s 

— 

<5 

0.00-0.99 

9 

- 

<5 

0.00-0.66 

9 

sw 

0.34-0.66 

12 

0.00-0.66 

18 

0.34-0.66 

15 

0.34-0.66 

8 

w 

0.34-0.66 

28 

0.34-0.66 

21 

0.34-0.66 

33 

0.34-0.66 

38 

NW 

0.34-0.66 

18 

0.34-0.99 

15 

0.34-0.66 

15 

0.34-0.66 

17 

Nil 

- 

- 

<5 

- 

6 

- 

<5 

Ave.°T 

310 

305 

30C 

300 

Direc- 
tion 

May 

June 

July 

August      1 

Average 

Per- 

Average 

Per- 

Average 

Per- 

Average 

Per- 

velocity 

cent 

velocity 

cent 

velocity 

cent 

velocity 

cent 

N 

. 

<5 

0.00-0.66 

13 

0.34-0.66 

10 

0.34-0.66 

12 

NE 

0.34-0.66 

5 

0.34-0.66 

9 

0.34-0.66 

5 

- 

<5 

B 

- 

<5 

- 

<  5 

- 

<5 

- 

<5 

SE 

- 

<5 

- 

<  5 

- 

<5 

- 

"' ; 

S 

- 

<5 

- 

<  5 

- 

<5 

- 

<5 

SW 

0.34-0.66 

17 

0.34-0.66 

13 

0.34-0.66 

10 

0.34-0.66 

14 

W 

0.34-0.66 

44 

0.34-0.66 

35 

0.34-0.66 

38 

0.34-0.66 

32 

NW 

0.34-0.99 

13 

0.34-0.66 

19 

0.34-0.66 

20 

0.34-0.66 

20 

Nil 

- 

6 

- 

5 

0.34-0.66 

7 

0.34-0.66 

6 

Ave.^T 

280 

295 

295 

295 

Direc- 
tion 

September 

October 

November 

December 

Annual 
aver- 
age 
percent 

Average 
velocity 

Per- 
cent 

Average 
velocity 

Per- 
cent 

Average 
velocity 

Per- 
cent 

Average 
velocity 

Per- 
cent 

N 
NE 

E 
SE 

S 
SW 

W 

NW 

Nil 

0.34-0.66 
0.34-0.66 

0.34-0.66 
0.34-0.66 
0.34-0.66 
0.34-0.66 

11 
5 

<  5 

<  5 

<  5 

10 
38 
20 

6 

0.34-0.66 
0.34-0.66 

0.00-0.33 

0.34-0.66 
0.34-0.66 
0.34-0.66 

10 

8 

<5 

8 
<5 
15 

34 

19 

6 

0.00-0.66 
0.34-0.66 

0.34-0.66 
0.34-0.66 
0.34-0.66 
0.34-0.66 

10 
<5 

6 
<5 

<5 
21 
32 
12 
9 

0.00-0.66 
0.34-0.66 

0.34-0.66 
0.34-0.99 
0.00-0.66 

7 
<5 

5 
<5 

<5 

16 

36 

18 

6 

10 

9 

<5 

<5 

<5 

14 

34 

17 

6 

Ave.°T 

260 

280 

270 

290 

To  show  the  short-period  fluctuations  in  the  currents  incident  to  the 
islands  that  could  have  been  expected  if  the  effect  of  the  wind  were  assumed  to  be 
Instantaneous,  tables  of  daily  wind  and  current  (tables  3-5)  were  computed  for  the 
week  preceding  and  for  the  period  of  the  cruises.   The  choice  of  the  1-week  period 
before  the  cruise  was  purely  arbitrary,  and  the  data  are  merely  included  as  back- 
ground.  The  winds  were  computed  from  the  pressure  gradients  indicated  by  the  U.  S. 
Weather  Bureau  Synoptic  Weather  Maps  and  in  turn  were  used  to  compute  the  currents. 


A  point  at  20°N.  latitude,  15i2i°W.  longitude  was  selected  as  a  standard  reference 
because  the  majority  of  the  winds  were  easterly.   Inspection  of  the  charts  indi- 
cated that  one  value  per  day  is  sufficient  to  reflect  the  major  changes  in  the 
pressure  pattern,  so  only  the  1200Z  charts  were  used. 

Table  3. — Cruise  1,  computed  surface  winds  and  currents  at  20  N.  and 
155°W.   Winds  were  computed  from  12002,  U.  S.  Weather 
Bureau  Synoptic  Charts  by  the  method  described  in  U.  S. 
Navy  Hydrographic  Office  Miscellaneous  Publication  11,275. 
Currents  were  computed  by  Ekman's  formulae 


Date 

Wind 
Dir.°T 

Wind 

velocity 

kt. 

Wind 

fetch 

miles 

Current 
Dir.  °T 

Current 
velocity 
kt. 

Remarks 

12-7-49 

090 

14 

1200 

315 

.3 

12-8-49 

145 

11 

480 

010 

.2 

Low  centered  at  23°N.- 
169°W. 

12-9-49 

120 

15 

390 

345 

.3 

Low  centered  at  24°N.- 
164°W. 

12-10-49 

115 

17 

510 

340 

.4 

Stationary  front  20°N.- 
160*^.  to  17*°N.-165°W. 

12-11-49 

120 

13 

470 

345 

.3 

12-12-49 

105 

13 

650 

330 

.3 

12-13-49 

090 

25 

1450 

315 

.5 

12-14-49 

075 

20 

750 

300 

.4 

12-15-49 

120 

11 

560 

345 

.2 

Low  centered  at  29°N.- 
164°W. 

12-16-49 

120 

18 

600 

345 

.4 

Low  centered  at  29°N.- 
167°W. 

12-17-49 

120 

15 

500 

345 

.3 

Shallow  trough  along 
165°W. 

12-18-49 

110 

9 

900 

335 

.2 

Shallow  trough  along 
160^^;. 

12-19-49 

110 

9 

600 

335 

.2 

Low  forming  over  the 
islands. 

12-20-49 
12-21-49 

- 

- 

- 

- 

- 

Trough  over  the  islands 
well  developed  trade 
winds  east  of  the  is- 
lands. 

The  wind  velocities  were  obtained  by  first  computing  the  geostrophic  wind 
from  the  weather  charts  and  then  multiplying  it  by  a  reduction  factor  which  took 
into  account  the  curvature  of  the  isobars  (H.  0.  Misc.  Pub.  11,275).  Most  of  the 
time  the  islands  were  under  the  influence  of  the  Eastern  North  Pacific  High,  and, 
as  indicated  by  the  large  fetches,  the  isobars  had  little  curvature,  so  0.67,  the 
value  for  Isobars  of  small  anti-cyclonic  curvature,  was  used.   During  the  periods 
when  lows  or  troughs  were  over  the  islands  0.60,  the  factor  for  isobars  of  great 
cyclonic  curvature,  was  used.   Whenever  possible,  the  reliability  of  these  computed 


values  was  checked  by  comparing  them  v.ith  ships'  observations.   With  few  exceptions, 
the  difference  was  not  more  than  one  force  of  the  Beaufort  scale  or  one  compass 
point,  which  are  considered  satisfactory  checks. 

Table  4. --Cruise  10,  computed  surface  winds  and  currents  at  20  N. , 
155°W.   Winds  were  computed  from  the  12002,  U.  S.  V/eather 
Bureau  Synoptic  Charts  by  the  method  described  in  the 
U.  S.  Kydrographic  Office  Miscellaneous  Publication 
11,275.   Currents  were  computed  by  Ekraan's  formulae 


Date 

Wind 
Dir.°T 

Wind 

velocity 

kt. 

Wind 

fetch 

miles 

Current 
Dir.  °T 

Current 
velocity 
kt. 

Remarks 

7-9-51 

095 

9 

490 

320 

.2 

7-10-51 

080 

13 

960 

315 

.3 

7-11-51 

095 

17 

600 

320 

.4 

7-12-51 

090 

13 

810 

315 

.3 

7-13-51 

085 

20 

900 

310 

.4 

7-14-51 

080 

13 

1150 

305 

.3 

7-15-51 

110 

10 

1300 

335 

.2 

7-16-51 

075 

13 

150 

300 

.3 

V.ave  in  isobars  E.  of 
the  islands. 

7-17-51 

080 

13 

faOO 

305 

.3 

7-18-51 

100 

14 

600 

325 

.3 

7-19-51 

090 

18 

750 

315 

.4 

7-20-51 

120 

13 

300 

345 

.3 

Wave  in  isobars  W.  of 
the  islands. 

7-21-51 

090 

15 

1150 

315 

.3 

7-22-51 

105 

17 

1250 

330 

.4 

7-23-51 

105 

15 

750 

330 

.3 

7-24-51 

095 

14 

750 

320 

.3 

7-25-51 

095 

14 

650 

320 

.3 

7-26-51 

090 

13 

850 

315 

.3 

7-27-51 

090 

14 

1250 

315 

.3 

7-28-51 

080 

13 

1100 

305 

.3 

7-29-51 

090 

13 

1100 

315 

•  3 

7-30-51 

105 

10 

600 

330 

.2 

7-31-51 

100 

13 

550 

325 

.3 

Table  5. — Cruise  12,  computed  surface  winds  and  currents  at  20^^., 
155°W.  Winds  were  computed  from  the  1200Z  U.  3.  Weather 
Bureau  Synoptic  Charts  by  the  method  described  in  the 
U.  3.  Hydrographic  Office  Miscellaneous  Publication 
11,275.   Currents  were  computed  by  Ekman's  formulae 


Date 

Wind 
Dir.°T 

Wind 
velocity 

kt. 

Wind 

fetch 

miles 

Current 
Dir.  °T 

Current 
velocity 
kt. 

Remarks 

10-13-51 

075 

9 

1050 

300 

.2 

10-14-51 

090 

11 

800 

315 

.2 

10-15-51 

095 

14 

600 

320 

.3 

10-16-51 

125 

10 

500 

350 

.2 

10-17-51 

115 

10 

500 

340 

.2 

10-18-51 

120 

11 

450 

345 

.2 

10-19-51 

100 

14 

500 

325 

.3 

10-20-51 

100 

14 

800 

325 

.3 

10-21-51 

090 

11 

750 

315 

.2 

10-22-51 

070 

14 

650 

295 

.3 

10-23-51 

080 

14 

750 

305 

.3 

10-24-51 

095 

13 

1250 

320 

.3 

10-25-51 

105 

10 

1100 

330 

.2 

10-26-51 

120 

11 

500 

345 

.2 

10-27-51 

130 

8 

600 

355 

.2 

Low  at  25°N,-157°W. 

10-28-51 

170 

9 

300 

035 

.2 

Low  at  26°N.-163°W. 

10-29-51 

150 

13 

500 

015 

.3 

Low  'at  27°N.-lt>l°W. 

10-30-51 

150 

9 

50U 

015 

.2 

Trough  along  163°W. 

10-31-51 

- 

- 

- 

- 

- 

Small  trough  over  the 
hawaiian  Islands. 

11-1-51 

170 

9 

100 

035 

.2 

Deep  trough  over  the 
Hawaiian  Islands.   Front 
30  miles  north  of  Kauai. 

The  fetch  was  computed  and  included  as  an  index  to  the  extent  of  the 
v.lnd  field.   It  was  the  distance  between  20°N.  ,  150°W.  and  the  point  where  the 
curvature  of  the  isobars  increased  until  they  made  an  angle  greater  than  30*^  with 
their  direction  at  20°N.,  150°V.'. 
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The  wind  direction  was  obtained  by  applying  the  rule  that  outside  the 
tropics  in  the  Northern  Hemisphere  the  wind  over  the  ocean  deviates  80   to  the 
right  of  the  pressure  gradient. 


The  ocean  current  velocities  and  directions  were  computed  from  the  wind 
data  using  the  empirical  relationships  derived  by  Ekman  (Sverdrup  et  al.  1946, 
p.  494)  and  assuming  that  the  wind  forces  acted  instantaneously.   The  formula  used 
to  compute  the  velocities  was 

V  =0.0127 
"Vain  If 

where  v  m  current  velocity,  W  ■  wind  velocity,  and  v «  latitude.  The  direction  was 
obtained  by  applying  the  rule  that  the  current  is  directed  45°  to  the  right  of  the 
wind  in  the  Northern  Hemisphere. 

During  cruise  12  surface  or  near-surface  current  measurements  were  made 
with  the  von  Arx  (19$C)  GEK.   The  current  vectors  were  corrected  for  the  error  due 
to  the  difference  in  depth  (droop)  of  the  two  electrodes.   This  correction  con- 
sisted of  a  vector  directed  towards  the  magnetic  Equator.   The  magnitude  of  this 
vector  was  dependent  upon  the  ship's  speed,  the  direction  of  the  ship's  motion,  and 
the  amount  of  droop,  and  was  computed  by  means  of  formulae  derived  by  John  Knauss 
(personeil  communication)  .2/ 

HUGH  M.  SMITH  CRUISE  1 

Cruise  1  of  the  HuRh  M.  Smith  was  planned  primarily  as  a  shakedown  cruise 
for  the  vessel,  gear,  and  personnel.   Therefore,  the  station  pattern  was  designed 
to  take  advantage  of  the  lee  provided  by  the  island  of  Hawaii.  Figure  1  is  a  chart 
of  the  station  positions.   The  solid  lines  indicate  the  lines  along  which  cross 
sections  of  bathythermograph  temperatures  (°r) ,  sigma-t,  salinity  (°/oo) ,  and  dy- 
namic topography  (m. )  have  been  drawn.   Stations  8A  and  8B  were  occupied  several 
days  before  adjoining  stations  in  the  regular  series,  so  their  data  were  not  used 
in  the  analyses  but  are  included  in  the  tabulattd  data. 

Since  the  discussion  of  the  various  fields  of  a  water  mass  is  more  under- 
standable when  the  general  character  of  the  flow  pattern  has  been  established,  the 
usual  procedure  of  presenting  the  results  of  the  cruises  is  reversed  in  this  report. 
The  winds  and  computed  currents  are  discussed  first.   This  is  followed  by  the  dy- 
namic topography  and  the  geostrophic  currents.   Then  the  fields  of  temperature, 
density,  salinity,  and  dissolved  oxygen  are  presented  in  the  order  named. 

iJ     The  magnitude  of  the  droop  was  calculated  from  observations  made  at  the 
earth's  magnetic  equator  on  a  later  cruise.   The  formula  used  was 

"^c  Hg 

d=t;h7s 

where  D  =  droop 

S  =  distance  between  electrodes 

Vc  =  resultant  signal  vector 

▼s  =  speed  of  the  ship 

Hh  =  horizonted  magnetic  field  component 

H3  =  magnetic  field  component  set  on  the  GEK. 
Using  the  computed  values  of  D,  the  magnitudes  of  the  corrective  vectors  were  then 
computed  by  the  formula, 

D  Hh  - 
V  =  vt  -  vs— g-  u 

where 

V  =  true  current 
Vt  =  current  calculated 

u  =  unit  vector  in  the  opposite  direction  of  Hj^  in  the  Northern  Hemisphere 
and  the  same  direction  in  the  southern. 


General  Wind  Pattern 

The  wind  pattern  {table  3)  over  the  Islands  was  influenced  by  two  low 
pressure  systems  which  developed  in  the  area  to  the  west.   The  first,  December  7 
to  10,  did  not  pass  over  the  islands.   The  second,  which  first  appeared  on  the 
U.  3.  Weather  Bureau  map  of  December  15,  moved  in  over  the  islands  and  persisted 
until  the  end  of  the  cruise.   As  a  result  of  these  lows,  the  winds  were  more 
southerly  than  normal  for  December  (table  IJ.   When  they  are  transformed  into  cur- 
rent direction  by  the  45°  cum  sole  rule,  the  inferred  currents  are  10°  to  80°  to 
the  right  of  the  290°T  average  indicated  by  the  Pilot  Chart. 

As  mentioned  above,  during  the  process  of  checking  the  reliability  of 
the  winds  computed  from  the  synoptic  charts  (USUB)  these  winds  were  compared  to 
the  observed  winds  recorded  in  the  bathythermograph  logs.   The  results  were  rather 
startling  and  it  at  first  appeared  that  the  computed  winds  were  unreliable.  How- 
ever, because  of  excellent  agreement  between  computed  and  observed  winds  in  the 
upwind  area  and  the  fact  that  almost  all  of  the  BT  observations  were  in  the  lee  of 
Hawaii,  it  has  been  suggested  that  the  variance  was  the  result  of  the  "barrier" 
effect  of  the  high  mountains  of  the  island  (Saul  Price,  U3WB,  personal  communica- 
tion).  Data  from  this  and  subsequent  cruises  are  now  being  analyzed  to  determine 
the  nature  of  the  effect. 

Dynamic  Topography  and  Geostrophic  Currents 

The  dynamic  heights  are  shown  in  figure  2  and  the  geopotential  topography 
in  figure  3-   The  dotted  lines  in  the  vicinity  of  station  1  represent  extrapolated 
values  necessary  because  of  bottle  failures  below  600  m.  at  station  1  and  are  in- 
tended merely  to  indicate  the  direction  of  flow.   The  heights  are  based  on  the 
rather  dubious  assumption  that  the  height  of  the  700-decibar  (m.)  surface  at  sta- 
tion 1  is  the  mean  of  the  heights  at  stations  2  and  8.   This  method  was  used  be- 
cause the  extrapolated  values  of  salinity  and  temperature  at  station  1  provided 
extremely  large  dynamic  heights,  indicating  currents  of  up  to  1.6  K:nots  In  the 
surface  layers.   The  actual  currents  were  probably  somev.here  between  those  indi- 
cated by  the  contour  in  the  figures  and  those  indicated  by  the  extrapolated  temper- 
atures and  salinities. 

The  geopotential  topography  shows  an  extremely  well-developed  cyclonic^/ 
eddy.  At  the  surface  it  was  centered  at  station  6,  but  it  shifted  towards  the 
island  with  depth,  being  centered  at  station  7  below  the  lOO-decibar  surface.   The 
cross  sections  (fig.  2,  panel  B)  show  that  it  was  still  evident  dovm  to  the  500- 
decibar  surface  at  station  7. 

The  most  striking  feature  of  the  velocity  field  was  the  persistence  of 
the  surface  velocities  down  to  the  300-decibar  surface  in  the  southern  part  of  the 
eddy.   The  velocities  at  the  surface  were  almost  uniform,  except  for  slight  maxima 
of  about  0.8  knots  (40  cm/sec)  between  stations  11  and  14.   The  velocities  around 
the  eddy  decreased  with  depth,  as  expected,  except  in  the  vicinity  of  station  2, 
where  velocities  of  0.7  knot  (35  cm/sec)  were  still  indicated  at  the  300-decibar 
surface. 

Temperatures 

The  temperature  cross  sections  (fig.  4)  were  constructed  from  bathythermo- 
graph observations. 

The  general  distribution  of  temperature  followed  the  pattern  that  was  in- 
ferred from  the  geostrophic  currents.  I.e.,  the  isotherms  show  doming  in  the  center 

^     In  the  northern  hemisphere,  flow  which  curves  to  the  left  (counterclock- 
wise), when  facing  downstream,  is  cyclonic,  and  flovj  which  curves  to  the  right 
(clockwise)  is  anti-cyclonic  (Holmboe  et  al.  1946,  p.  191).   A  cyclonic  eddy  is 
characterized  by  a  depression  in  the  geopotential  topography  at  its  center,  and  an 
anti-cyclonic  eddy  by  a  doming. 


of  the  eddy  (fig.  4,  panels  B  and  C).  A  strong  northerly  flow  is  indicated  by  the 
depth  and  sharpness  of  the  thermocline  along  the  southwest  coast  of  Hawaii. 

The  effects  of  diurnal  heating  were  shown  by  the  small  pockets  of  warm 
water  on  the  surface  at  stations  6,  10,  and  14.   In  each  case  the  BT  lowerings  were 
made  during  daylight  and  when  the  wind  was  Beaufort  force  2  or  less. 

In  order  to  estimate  the  amplitude  of  internal  waves  that  could  be  ex- 
pected in  the  area,  the  vessel  was  permitted  to  drift  from  1930a  December  12  to 
1000&  December  13  at  approximately  19°41'i»-,  156°15'V«.,  while  bathythermograph 
lowerings  were  made  at  half -hour  intervals.   As  was  expected  (Sverdrup  et  al.  1946, 
p.  588),  the  results  (fig.  5)  show  that  the  amplitude  was  greatest  at  the  top  of 
the  thermocline  and  decreased  rapidly  with  depth.   The  75°F.  isotherm,  which  was 
just  below  the  thermocline,  had  a  maximum  change  of  depth  of  115  feet,  while  the 
60°F.  isotherm  had  a  change  of  only  80  feet.   Although  the  data  indicate  the  pre- 
sence of  waves  of  several  periods,  the  time  covered  by  the  observations  was  too 
brief  to  permit  further  analysis  of  the  data. 

Sigma-t 

The  distribution  of  sigma-t,  as  shown  by  the  cross  sections  (fig.  6)  and 
lateral  surfaces  (fig.  7)  is  consistent  with  the  dynamic  topography.   The  cyclonic 
nature  of  the  eddy  is  shown  by  the  doming  of  the  isopleths  in  the  vicinity  of 
station  6. 

The  topography  of  the  23.6,  24. 0,  25. 0,  and  26.0  surfaces  indicates  that 
the  source  of  most  of  the  water  in  the  eddy  was  from  flow  around  the  southern  coast 
of  Hawaii .   Flow  through  Alenuihaha  Channel  is  not  indicated  until  the  depth  of  the 
25.0  and  26.0  surfaces  is  reached  and  then  it  is  relatively  weak. 

The  23.6  surface  was  selected  for  contouring  because  it  was  the  greatest 
value  that  intersected  the  surface  and  therefore  should  illustrate  the  greatest 
depth  from  which  nutrients  could  be  brought  to  the  surface  by  isentropic  flow. 
However,  since  the  difference  in  density  is  greater  than  the  difference  In  temper- 
ature on  the  two  sides  of  the  eddy  would  indicate,  it  is  probably  Indicative  of  the 
degree  of  intrusion  of  less  saline  water  that  was  being  driven  into  the  area  around 
the  southern  tip  of  Hawaii  by  the  southeasterly  winds  which  predominated  during  the 
cruise  period. 

Salinity 

The  salinity  cross  sections  (fig.  8),  surface  salinity  (fig.  9),  and 
plots  of  salinity  on  the  sigma-t  surfaces  (fig.  7)  show  the  degree  of  the  intrusion 
of  water  from  the  southeast.   The  surface  salinities  show  that  water  having  a  sa- 
linity of  less  than  35.0  °/oo  had  entered  between  stations  1  and  2  and  had  pene- 
trated three-quarters  of  the  way  around  the  eddy.  Below  the  surface  its  progress 
is  shown  by  the  trough  of  low  salinity  on  the  24. 0  sigma-t  surface  and  by  the 
tongue  of  low  salinity  water  that  had  penetrated  to  station  9  on  the  25.0  surface. 

Dissolved  Oxygen 

The  vertical  distribution  of  dissolved  oxygen  (fig.  10)  is  very  similar 
to  that  shown  for  20°N.  latitude  in  the  Carnegie  section  (Sverdrup  et  al.  194t>, 
p.  710)  except  for  the  O2  maximum  of  greater  than  5.0  ml/1.   The  Carnegie  data  show 
that  this  corresponds  to  the  S  °/oo  maximum,  and  hence  it  can  be  attributed  to  con- 
tact with  the  atmosphere  in  the  region  northeast  of  the  islands,  where  evaporation 
and  cooling  caused  the  surface  waters  to  sink  and  spread  out  as  an  intermediate 
layer.   In  figure  10  it  is  present  only  as  a  small  elongated  cell  at  about  100  m, 
on  an  axis  through  stations  2  eind  15  and  corresponds  to  the  trough  of  low  salinity 
which  appeared  on  the  23.6  and  24. 0  slgma-t  surfaces. 
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HUGH  M.  SMITH  CRUISE  10 

Cruise  10  of  the  Hufih  U.  Smith,  July  19-31,  1951,  was  the  first  of  a 
series  of  five  cruises  to  investigate  the  general  hydrographic  conditions  in  the 
offshore  waters  of  the  Hawaiian  Islands.   Thirty-three  stations  were  occupied  at 
the  positions  shown  in  figure  11.   Casts  to  1,200  m.  were  made  at  all  stations 
except  15,  lb,  20,  and  21,  where  casts  were  made  to  approximately  50  m.  above  the 
bottom.   Stations  19  and  33  vvere  occupied  at  approximately  the  same  position.   The 
data  from  the  two  were  averaged  in  constructing  the  station  plots,  since  both 
fitted  into  the  time  sequence  when  compared  to  adjacent  stations.   Stations  8A  and 
8  were  also  occupied  at  approximately  the  same  position,  but  in  this  case  the  time 
Interval  between  8  and  all  the  surrounding  stations  was  less  than  for  8A  so  only  8 
was  used. 

The  solid  lines  on  the  station  plot  (fig.  11)  indicate  the  lines  along 
which  profiles  of  dynamic  height,  temperature,  sigma-t,  salinity,  and  dissolved 
oxygen  have  been  drawn. 

The  order  and  method  of  presenting  the  data  are  the  same  as  for  cruise  1. 

General  Wind  Pattern 

The  weather  maps  for  the  cruise  period  show  the  well-developed  Eastern 
North  Pacific  High  which  is  typical  of  summer  conditions.   However,  comparison  of 
the  computed  winds  (table  4)  with  the  average  winds  (table  IJ  shows  that  the  forces 
were  normal  for  July  but  that  an  abnormally  large  percentage  of  observed  winds  were 
from  the  east.   The  computed  velocities  vary  from  9  to  20  knots,  with  16  of  the  23 
values  being  within  the  11-16  Jtnot  range  of  the  Beaufort  4  average  for  the  month. 
Out  of  23  observations,  lb  or  70  percent  show  east  winds,  although  the  normal  for 
the  month  is  only  30  percent.   V»hen  the  wind  directions  were  transformed  into  cur- 
rent direction  by  the  45°  cum  sole  rule,  they  were  5°  to  50°  to  the  right  of  the 
295°T  mean  for  July  (table  2). 

Dynamic  Topography  and  Geostrophic  Currents 

The  dynamic  height  cross  sections  are  shown  in  figure  12  and  the  dynamic 
topography  of  the  upper  3OO  decibars  (m. )  in  figure  13.   Because  of  uncertainty  as 
to  the  effect  of  land  masses  on  the  topography,  no  attempt  was  made  to  construct 
the  topography  Inshore  of  stations,  except  in  areas  where  there  were  strong  indica- 
tions that  the  flow  should  follow  a  definite  pattern  because  of  the  physical  con- 
figuration of  the  land  masses  and  the  circulation  in  the  surrounding  area.   For 
example,  the  contours  were  drawn  in  the  area  south  of  Hawaii  because  the  topography 
to  the  east  and  south  indicates  a  strong  flow  parallel  to  the  south  coast  of  that 
island  due  to  the  divergent  effect  of  the  island  barrier.   In  this  and  similar 
cases  the  contours  are  dotted. 

The  topography  shows  that  the  circulation  on  the  northeast  or  windward 
side  and  on  the  southwest  or  leeward  side  of  the  island  chain  is  completely  dif- 
ferent.  On  the  windward  side  of  the  islands  the  circulation  was  quite  confused 
(figs.  12  and  I3).   The  flow  was  westerly  all  along  the  section  from  station  27 
to  station  30,  with  the  highest  velocities  occurring  between  stations  27  and  28. 
The  flow  between  stations  30  and  32  was  easterly,  but  it  turned  again  to  the  west 
north  of  station  32.   In  the  area  north  of  Oahu  the  flow  was  deflected  northwest- 
ward along  the  islands. 

On  the  leeward  side  two  large  cyclonic  eddies  dominated  the  circulation 
pattern  (figs.  12  and  13),  one  centered  at  station  23  and  the  other  at  station  10. 
The  one  west  of  Hawaii,  centered  at  station  23,  was  much  farther  north  than  during 
cruise  1.   The  slopes  of  the  surfaces  in  the  eddy  centered  at  station  10  were  so 
great  that  it  seems  reasonable  to  assume  that  it  was  a  case  where  external  effects 
such  as  tides  or  internal  waves  were  in  phase  witi;  the  effect  of  the  horizontal 
motion. 
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Kauai  Channel  is  the  only  channel  for  which  there  are  sufficient  data  to 
attempt  to  contour  the  topography.   The  resulting  flow  pattern  is  very  confused. 
The  heights  of  the  surfaces  at  station  8  indicate  northerly  or  cloclcwise  flow  around 
the  west  coast  of  Gahu.   On  the  Kauai  side  of  the  channel  northerly  flow  is  in- 
dicated by  the  0-,  50-,  and  100-decibar  surfaces  and  westerly  by  the  200-declbar 
surface. 

Temperatures 

The  temperature  data  are  again  based  on  the  bathy thermograms.  Figure  14 
shows  the  temperature  profiles  for  the  five  sections  indicated  on  the  track  chart. 
Figure  15  is  a  plot  of  the  depth  of  the  75°F.  isotherm,  which  was  drawn  as  an 
example  of  a  rapid  field  method  for  obtaining  the  major  features  of  the  circulation 
pattern. 

ever  most  of  the  area  the  basic  configurations  of  the  temperature  field 
followed  the  pattern  expected  from  the  geostrophic  flow.   For  example,  both  the 
cross  sections  and  the  plot  of  the  dep*-,h  of  the  75^.  isotherm  show  a  doming  of  the 
subsurface  isotherms  at  stations  10  and  23. 

The  temperature  field  in  Kauai  ChaLnel  differed  in  some  respects  from 
that  expected  from  the  geostrophic  currents.  At  station  3,  where  the  isotherms 
dome,  there  was  mixing,  caused  by  divergence  or  wind  stirring,  strong  enough  to 
lower  the  surface  temperature.   The  plot  of  the  75°F.  isotherm  indicates  that  it 
was  part  of  a  cold  dome  extending  northeastward  to  the  area  between  stations  6  and 
7.   The  cyclonic  circulation  required  to  produce  this  condition  agrees  with  the 
northerly  geostrophic  currents  at  the  surface  on  the  Gahu  side  of  the  channel  but 
not  with  those  on  the  Kauai  side. 

As  a  result  of  summer  heating,  the  temperature  of  the  surface  layers  in 
the  area  west  of  Hawaii  were  at  least  1°  to  2°r.  higher  than  those  of  cruise  1. 
The  effects  of  local  heating  are  shown  in  the  cross  sections  by  the  small  cells  of 
water  at  the  surface  having  a  temperature  higher  than  79°F. 

31gffla-t 

The  effect  of  summer  heating  on  the  density  is  shown  on  the  cross  sec- 
tions by  the  lower  density  of  the  approximate  boundary  between  the  quasi-homogeneous 
surface  layer  and  the  well-defined  density  gradient.  At  the  time  of  the  winter 
cruise  (cruise  1)  the  boundary  was  the  23.8  surface,  but  on  this  cruise  it  was  only 
the  23.2  surface. 

In  the  surface  layers  (fig.  17),  two  features  stand  out  in  the  complicated 
circulation  pattern.   The  first  is  the  band  of  surface  water  with  sigma-t  greater 
than  23.0  on  the  northeast  side  of  the  islands.  It  was  not  related  to  the  current 
pattern  but  was  a  combination  of  the  high  salinity  around  station  31  and  the  low 
temperatures  along  the  islands  (bucket  and  reversing  thermometer  temperatures). 
The  second  was  the  low  values,  as  low  as  22. b5  which  occurred  over  the  surface  of 
the  eddy  west  of  Hawaii.   They  were  due  to  high  surface  temperatures  which  per- 
sisted in  spite  of  the  force  5  winds  reported  in  the  bathythermograph  log. 

The  horizontal  plots  of  depth  of  sigma-t  surfaces  (fig.  18)  have  the  topo- 
graphy indicated  by  the  geostrophic  currents.   They  are  included  only  for  the  detail 
they  add  in  the  area  north  of  the  middle  group  of  islands.   The  25. 0  and  26.0  con- 
tours show  that  the  incident  currents  separated  north  of  Molokai,  one  branch  turning 
northwest  along  the  islands,  and  the  other  turning  cyclonically  away  from  the  is- 
lands, thus  completing  the  pattern  shown  by  the  geostrophic  currents. 
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Salinity 

The  salinity  cross  sections  (fig.  19)  show  a  maximum  greater  than  35  /oo 
just  below  the  quasi-homogeneous  surface  layer  at  all  stations  except  22.  However, 
the  Hansen  bottle  spacing  was  such  that  this  layer  was  missed  in  the  sampling  at  a 
large  number  of  stations,  so  it  was  largely  constructed  by  reference  to  the  T-3 
diagrams  of  the  adjoining  stations.   The  thickness  of  the  layer  was  greatest  in  the 
western  section  (fig.  19,  panel  A),  where  the  >  35.0  °/oo  band  was  100  m.  or  more 
in  thickness. 

The  surface  salinity  (fig.  20)  reflects  the  extent  of  the  sub-surface 
maximum  by  sharp  increases  in  the  west  and  northwest  sectors.   Over  the  rest  of  the 
area  it  is  almost  uniform  (34.6  -  34.7  °/oo),  except  for  the  area  around  the  middle 
islands,  where  a  cell  of  less  than  34.6  °/oo  occurred,  and  around  stations  10  and 
31,  where  it  increased  sharply.   The  minimum  could  only  have  been  caused  by  runoff 
from  the  islands.   The  maxima  were  in  areas  of  strong  cyclonic  motion  and  could  have 
been  caused  by  divergence. 

Dissolved  Oxygen 

The  vertical  distribution  of  dissolved  oxygen  (fig.  21)  was  typical  of 
the  North  Pacific  at  these  latitudes.   It  had  a  maximuxa  of  more  than  5.0  g/1  just 
below  the  level  of  the  well-defined  density  gradient  and  a  deep  minimum  of  0.6  - 
1.0  ml/1  at  the  500-800  m.  level.   The  maximum  is  attributed  to  contact  with  the 
surface  at  the  subtropical  convergence  during  the  period  when  evaporation  increased 
the  salinity.  Although  the  minimum  is  frequently  attributed  to  lack  of  replenish- 
ment by  horizontal  flow,  its  origin  is  not  completely  understood. 

HUGH  M.  oMITH  CfiUISi:;  12 

Cruise  12  of  the  Hufih  M.  Smith  was  made  to  observe  the  hydrographic  condi- 
tions in  the  offshore  waters  of  the  Hawaiian  Islands  during  the  period  when  the 
local  skipjack  fishery  was  undergoing  its  fall  decline.   The  station  coverage  (fig. 
22)  was  similar  to  cruise  10,  but  a  number  of  changes  were  made  in  the  observational 
program.   Dissolved  oxygen  analyses  were  omitted  and  inorganic  phosphate  analyses 
were  included.   The  geomagnetic  electrokinetograph,  which  had  been  installed  just 
before  this  cruise,  was  used  to  make  current  observations  at  each  station  and  mid- 
way between  stations.   The  stations  north  of  Hawaii,  31  to  32  of  cruise  10  (fig.  llh 
were  omitted  to  permit  further  study  of  the  eddj  indicated  in  the  vicinity  of  sta- 
tion 1  by  the  G£K  data. 

The  order  and  method  of  presenting  the  data  are  the  same  as  for  cruises  1 
and  10. 

General  Vjind  Pattern 

The  winds  during  the  cruise  period  (table  5)  were  of  about  normal  force 
for  October,  but  they  were  more  southeasterly  than  normal.  From  October  13  to  26 
they  were  part  of  the  circulation  around  the  Eastern  I»orth  Pacific  High,  but  a 
greater  percentage  than  normal  were  from  the  east  and  southeast.   Therefore,  the 
currents  inferred  by  the  45°  cum  sole  rule  are  15°  to  55°  to  the  right  of  the  280°T 
mean  for  October.   A  shift  of  the  currents  even  further  to  the  right  may  be  in- 
ferred after  October  27,  when  the  wind  shifted  to  the  south  as  a  low  moved  into  the 
area  from  the  west. 

Dynamic  Topot-'.raj'hy  and  Geostrophic  Currents 

The  dynamic  heights  (fig.  23)  showed  less  variation  than  those  of  cruise 
10  and  consequently  the  geostrophic  currents  (fig.  24)  were  shallower  and  weaker. 
Significant  velocities  of  10  cm/sec  (0.2  kt.)  or  greater  were  limited  to  depths  of 
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300  m.  or  less,  and  at  that  level  velocities  of  this  magnitude  were  found  only 
between  stations  29  and  30.   In  contrast,  during;  cruise  10  velocities  of  over  20 
cm/sec  (0.4  kt.)  were  found  on  the  300-decibar  surface. 

On  the  windward  side  of  the  islands  the  dynamic  topography  contours  are 
Incomplete  because  of  the  omission  of  the  stations  north  of  Hawaii.   The  flow 
normal  to  the  section  east  of  Hawaii  was  confused  in  the  upper  150  m.  by  the  east- 
erly flow  indicated  between  stations  28  and  29.  North  of  Oahu  the  flow  was  again 
northerly,  indicating  that  the  major  portion  of  the  flow  was  being  deflected  by 
the  middle  group  of  islands. 

To  the  leeward  of  the  islands  the  most  prominent  features  were  again  the 
two  cyclonic  eddies.   The  one  west  of  Hawaii  was  larger  in  diameter,  but  did  not 
have  velocities  as  great  as  the  corresponding  eddy  of  cruise  10.   The  eddy  south 
of  Oahu  was  centered  off  station  1.   It  was  also  relatively  weak,  having  a  maximum 
velocity  of  only  30  cm/sec  {0.6  kt.)  as  against  the  72  cm/sec  (1.4  kt.)  maximum  of 
cruise  10. 

In  Kauai  Channel  northerly  flow  was  indicated  in  the  upper  100  m.  It  was 
again  the  result  of  the  high  values  at  station  8,  which  were  indicative  of  a  clock- 
wise flow  around  Oahu. 

GEK  Currents 

The  current  vectors  computed  from  GSK  observations  are  shown  in  figure  25. 
They  represent  POFI's  first  attempt  at  direct  current  measurements  in  the  Hawaiian 
area.  The  results  are  only  partially  satisfactory,  if  the  surface  geostrophic 
currents  are  used  as  the  standard.   They  agree  fairly  well  in  direction  and  magni- 
tude in  the  offshore  areas  where  the  velocities  were  large,  such  as  in  the  leeward 
eddies,  but  in  the  vicinity  of  station  8,  just  west  of  Cahu,  the  G3K  currents  were 
southerly  and  the  geostrophic  northerly.  As  mentioned  above,  the  accuracy  of  the 
latter  are  also  open  to  doubt  in  inshore  areas,  but  it  is  doubtful  if  the  error 
could  be  over  90°,  as  the  GEK  currents  would  indicate. 

The  persistence  of  the  eddy  around  station  1,  shown  by  the  "recheck"  of 
the  area,  was  the  most  interesting  information  provided  by  the  G£K.   In  spite  of 
time  differences  of  up  to  7  days  and  a  shift  of  the  incident  winds  from  east  to 
south,  the  observations  made  on  the  second  coverage  of  the  area  (those  marked  "A" 
in  fig.  25)  agree  almost  perfectly  with  those  made  on  the  first. 

Temperatures 

Again  the  temperature  field  (figs.  26  and  27)  was  simply  a  reflection  of 
the  distribution  of  mass  associated  with  the  circulation  pattern  shown  by  the  geo- 
strophic currents.  Divergence  and/or  wind-mixing  in  the  eddy  west  of  Hawaii  was 
shown  by  the  2°F.  drop  in  surface  temperature  at  its  center. 

Sigma-t 

The  sigma-t  distribution  (figs.  28  and  29)  differs  only  slightly  from 
that  of  cruise  10.   On  the  windward  side,  east  of  stations  17  and  18,  the  23.2 
sigma-t  surface  is  still  the  upper  limit  of  the  well-defined  density  gradient,  but 
over  the  rest  of  the  area  it  is  the  23.0  surface.   The  difference  was  caused  by 
slightly  lower  surface  temperatures  in  the  southeastern  sector  of  the  windward  side. 
This  difference  could  be  attributed  directly  to  mixing  or  "upwelling"  only  in  the 
area  around  station  19,  where' the  23. 0  sigma-t  isopleth  reached  the  surface  and 
surface  salinity  was  slightly  greater  than  in  the  surrounding  area. 

The  horizontal  plots  of  depth  of  sigma-t  surfaces  are  again  included  for 
the  information  which  the  25.0  and  26.0  surfaces  add  to  the  description  of  the  cir- 
culation north  of  the  middle  group  of  islands.   The  cells  of  greater  than  200  m.  in 
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the  25.0  surface  and  of  greater  than  320  m.  in  the  26. G  surface  are  indicative  of 
anti-cyclonic  flow  due  to  the  deflective  effect  of  the  islands.   In  both  cases  the 
centers  of  the  cells  were  closer  to  the  islands  than  during  cruise  10. 

Salinity 

A  cell  of  high-salinity  water  in  the  well-defined  density  gradient  was 
again  the  most  prominent  feature  of  the  salinity  cross  sections  (fig.  30).   The 
upper  35.0  °/oo  isohaline,  which  approximated  its  upper  limit  over  the  entire  area 
except  east  and  south  of  Hawaii  and  at  stations  2  and  I4,  coincided  approximately 
with  the  24.0  sigma-t  surface. 

In  the  area  east  of  Hawaii  the  salinity  maximum  was  between  34.8  and 
35.0  °/oo,  indicating  that  water  of  lower  salinity  was  moving  into  the  area.   The 
station  plots  indicate  that  it  penetrated  at  least  as  far  as  station  26. 

The  surface  salinities  (fig.  31)  were  0.1  to  0.2  °/oo  higher  than  on 
cruise  10  except  in  the  channel  between  Maui  and  Lanai ,  where  a  small  cell  of  low- 
salinity  water  again  indicated  runoff,  and  in  the  section  east  of  Hawaii,  where  the 
pattern  was  as  confused  as,  and  probably  the  result  of,  the  current  pattern  (fig. 
24).   At  station  29  there  was  a  cell  of  low-salinity  water  at  the  surface  which  be- 
cause of  the  easterly  flow  indicated  by  the  geostrophic  currents  could  be  ascribed 
to  the  runoff  from  the  windv/ard  coast  of  Hawaii.   At  the  adjoining  station  (28)  the 
cell  with  salinity  greater  than  34.8  °/oo  broke  the  surface.   Considered  in  conjunc- 
tion with  the  dome  in  the  78.0°F.  isotherm,  this  would  indicate  divergence  in  spite 
of  the  "high"  in  the  dynamic  topography. 

Inorganic  Phosphate 

In  the  surface  layers  of  the  ocean  there  is  a  continual  loss  of  the  dis- 
solved nutrient  salts  from  the  euphotic^  b^'cause  of  the  production  of  organic  mate- 
rial and  a  general  downward  movement  of  the  particulate  matter  thus  formed.   In  the 
open  ocean  the  only  processes  by  which  nutrients  can  be  returned  to  the  surface 
layers  are  vertical  diffusion,  convective  overturn,  and  divergence  (upwelling).   To 
determine  whether  mixing  or  divergence  of  sufficient  magnitude  to  cause  enrichment 
of  the  surface  layers  was  induced  by  the  complex  flow  around  the  islands,  inorganic 
phosphate  analyses  were  made  during  cruise  12.  Phosphate  analyses  were  made  be- 
cause they  are  more  adaptable  to  shipboard  work  than  those  for  nitrate,  the  other 
major  dissolved  nutrient  salt. 

Only  the  cross  sections  of  inorganic  phosphate  (fig.  32)  are  included, 
since  they  are  adequate  to  depict  the  variations.   The  0.6-(ig  atoms/1  isopleth 
formed  the  upper  boundary  of  the  well-defined  gradient.   It  was  between  the  24.8 
and  25.2  sigma-t  surfaces  and  at  a  depth  of  I50  ra.  or  greater,  except  at  station  5, 
where  it  was  at  only  52  m.  Although  the  0.4-|jig  atoms/1  surface  has  been  drawn  in, 
the  distribution  above  the  0.6-^ig  atoms/1  level  was  very  irregular  and  bore  little 
resemblance  to  the  other  features.   This  was  probably  because  the  lower  limit  of 
the  accuracy  of  the  method  of  analysis  was  being  approached  (v.ooster  and  Rakestraw 
1951). 

DI3GUS3I0K 

The  marked  similarities  of  the  circulation  patterns  of  the  three  cruises 
have  been  pointed  out  repeatedly  in  the  discussion  of  the  results.   These  quasi- 
permanent  features  are  more  understandable  if  the  nature  of  the  island  barrier  aind 
the  incident  currents  are  explained  and  their  interaction  discussed  piecemeal. 

The  first  impression  given  by  the  chart  of  the  windward  or  high  islands 
of  the  Hawaiian  Archipelago  is  of  a  series  of  vertical  obstacles  lying  in  a  south- 
east to  northwest  direction.  However,  when  a  cross  section  of  the  islands  is  con- 
structed (fig.  33),  they  are  seen  to  resemble  a  solid  barrier  having  four  small 
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openings.   Cnly  two  of  these  openings,  Kauai  Channel  between  Oahu  and  Kauai,  and 
Alenuihaha  Channel  between  Hawaii  and  Maui,  extend  belovv  the  1,000-m.  depth  that 
has  been  assumed  as  the  level  of  no  motion  in  the  computation  of  dynamic  heights. 
The  third,  Kaiwi  Channel  between  Molokai  and  Oahu,  has  a  sill  depth  of  only  614  m. 
(336  fathoms).   The  fourth,  between  Molokai  and  Maui,  is  almost  negligible;  it  is 
split  by  Lanai  Island  and  has  a  sill  depth  of  only  80  m.  (44  fathoms)  and  a  width 
of  only  8  miles. 

Sverdrup  (1946,  p.  723)  states  that  "a  clockwise  rotating  gyral  is  pre- 
sent in  the  eastern  North  Pacific  with  its  center  to  the  northeast  of  the  Hawaiiein 
Islands.   It  is  probable  that  the  location  of  this  gyral  changes  with  the  seasons 
and  shifts  from  year  to  year,  so  that  occasionally  the  gyral  may  lie  entirely  to 
the  northeast  of  the  Hawaiian  Islands,  whereas  in  other  circumstances  the  Hawaiian 
Islands  may  lie  inside  the  gyral."  This  implies  that  the  flow  incident  to  the  is- 
lands is  either  toward  the  west  or  slightly  northwest.   It  may  be  further  assumed 
that  it  is  continually  fluctuating,  since  the  Eastern  North  Pacific  High,  which 
provides  the  driving  force,  varies  constantly  in  intensity  and  position. 

Further  evidence  of  the  seasonal  variation  in  the  incident  currents  and 
the  variations  in  the  incident  currents  which  might  be  expected  during  a  single 
month  is  shown  by  the  charts  of  mean  wind  and  mean  currents  (summarized  in  tables  1 
and  2)  for  the  area  east  of  Hawaii.   The  average  monthly  current  directions,  which 
were  taken  from  the  Pilot  Charts,  illustrate  the  annual  cycle.   The  most  northerly 
average  direction,  310°T,  occurs  in  January,  when  the  greatest  percentage,  42  per- 
cent, of  easterly  winds  was  reported.   The  most  westerly  direction  (260  T)  occurs 
in  September.   This  is  also  the  period  when  the  Eastern  North  Pacific  High  starts 
to  decline  in  intensity,  and  this  could  account  for  the  relatively  weak  flow  of 
cruise  12.   The  greatest  variation  of  both  winds  and  currents  occurs  during  the 
November  to  March  period,  when  the  Eastern  North  Pacific  High  is  least  developed. 
It  is  during  this  period  that  low  pressure  cells,  such  as  those  that  were  present 
during  cruises  1  and  12,  move  into  the  island  area  bringing  the  "kona"2/  storms 
(Simpson  1952) . 

When  the  nature  of  the  island  profile  and  the  westerly  flow  are  consid- 
ered, the  quasi-permanent  features  can  be  ascribed  to  (1)  a  stream  flow  impinging 
upon  a  lamina  at  a  shallow  angle,  (2)  flow  around  a  single  barrier  (Long  1952), 
(3)  a  jet  or  wake  stream  discharged  into  a  fluid  at  rest  (Rossby  1936),  or  (4)  a 
combination  of  (2)  and  (3). 

Although  there  was  some  flow  through  the  channels,  the  middle  group  of 
islands  (Cahu-Maui)  seemed  very  much  like  a  solid  barrier,  so  that  the  circulation 
to  the  east  resembled  in  many  respects  a  "stream  flow  on  a  lamina"  (Lamb  1932). 
In  such  a  case,  the  flow  is  split  by  the  barrier;  the  point  of  separation  and  the 
amount  going  in  either  direction  are  dependent  upon  the  angle  of  impact.   The  in- 
cident flow  of  both  cruises  10  and  12  was  from  an  easterly  direction,  so  that  the 
major  part  of  the  flow  was  deflected  to  the  right  or  northwest  and  only  a  small 
part  to  the  left  or  southeast.   The  easterly  flow  southeast  of  station  32  during 
cruise  10  was  the  result  of  the  segment  of  the  incident  current  that  was  deflected 
to  the  left. 

The  angle  of  deflection  or  degree  of  anti-cyclonic  motion  imparted'  to  the 
segment  of  the  incident  current  that  was  deflected  to  the  right  controlled  the  flow 
through  Kauai  Channel  during  cruises  10  and  12.   During  cruise  12,  when  the  geo- 
strophic  currents  north  of  Oahu  had  a  strong  northerly  component,  the  flow  was 
northerly  through  the  channel.  During  cruise  10,  when  the  angle  of  deflection  was 
small  at  the  surface  and  decreased  still  further  with  depth,  the  flow  was  across 
the  channel  above  the  200-decibar  surface,  where  a  slight  westerly  flow  was  in- 
dicated. 

2/  Kona.  a  Polynesian  adjective  meaning  "leeward,"  is  used  locally  to  describe 
periods  during  which  the  usually  persistent  tradewinds  are  replaced  by  southerly 
winds  and  rain  squalls.   Each  year  the  drier  leeward  sides  of  the  Hawaiian  Islands 
receive  more  than  half  of  their  rainfall  from  two  or  three  of  these  storms. 
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In  the  lee  of  the  islands  there  was  a  striking  resemblance  between  many 
of  the  features  of  the  flow  pattern  and  the  "east  wind  case"  described  by  Long 
(1952)  in  his  discussion  of  the  results  of  model  studies  of  flow  past  a  barrier  in 
a  rotating  spherical  shell.   This  was  particularly  noticeable  in  the  results  of 
cruise  1,  which  had  the  stations  most  closely  spaced  and  a  series  close  inshore. 
Cn  the  equatorward  side  Lon^;  found  that  the  fluid  in  the  immediate  vicinity  of  the 
barrier  curved  northward  along  the  obstacle  for  about  a  quadrant  (90°)  while  the 
bulk  of  the  fluid  continued  in  a  general  westerly  direction.   This  phenomenon  could 
account  for  the  strong  northerly  flow  along  Hawaii  during  cruise  1  and  the  greater 
dynamic  height  at  station  8  during  both  cruises  IC  and  12.   ^ong  the  boundary 
between  the  bulk  of  the  fluid  that  was  continuing  westward  and  the  wake  of  the 
barrier  he  found  a  series  of  horizontal  clockwise  eddies  having  their  axes  directed 
easterly.   Ke  attached  no  significance  to  their  direction  and  doubted  that  they 
could  exist  in  a  stratified  fluid  such  as  the  ocean.  However,  it  is  felt  that  the 
persistence  of  the  easterly  flow  down  to  the  300-decibar  surface  on  cruise  1  is  a 
manifestation  of  this  phenomenon. 

On  the  poleward  side  he  found  that  the  flow  separated  from  the  barrier 
and  moved  zonally  to  form  a  series  of  cyclonic  eddies.   This  would  suggest  that  the 
eddies  found  in  the  survey  area  are  merely  the  first  of  a  series  that  occur  down- 
stream from  the  islands.   However,  it  must  be  remembered  that  only  part  of  the  In- 
cident flow  passes  through  the  channels,  so  that  a  complete  analogy  to  the  single 
barrier  case  is  not  valid. 

It  has  been  demonstrated  that  a  similar  series  of  eddies  v;ould  result 
from  the  flow  through  the  channels.   Rossby  (1936)  showed  in  his  Vvake  Jtresun  Theory 
that  as  a  jet  or  wake,  which  has  been  discharged  into  a  fluid  at  rest,  ^^asses  down- 
stream it  acts  as  a  series  of  sinks  with  respect  to  the  surrounding  fluid.   Large 
quantities  of  fluid  are  removed  from  the  surroundings,  and  this  removal  is  associ- 
ated with  the  creation  of  a  countercurrent  along  the  left  side.   The  mass  transport 
increases  duvjnstream,  but  is  intermittently  reduced  through  the  discharge  of  eddies 
along  the  boundary  of  the  currents.   On  the  right  side  a  compensation  is  set  up 
which  decreases  in  intensity  and  becomes  negligible.   Thus,  the  eddy  west  of  Kawaii 
can  be  attributed  to  the  flow  through  Alenuihaha  Channel  and  the  one  west  of  Oahu 
to  the  flovv  tl_rough  Kauai  Channel,   ^^gain  aiinur   discrepancies  between  the  selected 
model  and  prototype  are  evident.   In  the  first  case  it  has  already  been  shovvn  that 
durir.g  cruise  1  part  of  the  flow  was  the  result  of  the  clock-wise  flow  around  the 
island  of  Kavjaii.   In  the  second  case  the  magnitude  and  strength  of  the  eddy,  par- 
ticularly during  cruise  10,  seemed  iLirger  than  could  be  expected  from  such  a 
limited  source  as  Kaiwi  Channel. 

The  variations  in  strength,  magnitude,  and  position  of  the  eddies  during 
the  three  cruises  reflect  the  varying  direction  and  strength  of  the  incident  cur- 
rents which  were  inferred  from  the  monthly  wind  and  current  data.   However,  the 
stability  of  the  eddy  south  of  Oahu,  as  shown  by  GiUi  observations  made  as  much  as 
1  week  apart  and  after  a  90°  shift  in  the  incident  winds,  indicates  that  these 
changes  must  occur  very  gradually. 

When  the  sigma-t  cress  sections  are  compared  to  the  inorganic  phosphate 
cross  sections  of  cruise  12  (fig.  32)  to  determine  whether  enrichment  of  the  sur- 
face layers  by  lateral  mixing  (along  sigma-t  surfaces)  occurred  in  the  eddies  or 
in  any  other  areas,  the  results  are  insignificant  compared  to  those  reported  for 
equatorial  waters  by  Cromwell  (1951)  and  Austin  (1954).   The  greatest  depth  from 
which  nutrients  could  have  reached  the  surface  by  lateral  mixing  during  any  of  the 
cruises  was  about  100  m.,  i.e.,  at  stations  12  and  I4  during  cruise  1  (fig.  6, 
panels  C  and  D)  or  at  stations  1  and  25  during  cruise  10  (fig.  16,  panels  A  and  D) . 
Such  mixing  could  not  have  produced  much  enrichment,  because  the  phosphate-rich 
layer  was  below  150-200  m.  during  cruise  12. 

The  great  depth  of  the  phosphate-poor  layer  in  the  Hawaiian  Island  area 
can  be  explained  by  the  circulation  which  produced  the  high-salinity  water  that 
lies  at  its  lower  limit.   This  layer  is  the  result  of  subsidence  and  spreading  out 
of  water  which  has  had  its  density  increased  by  evaporation  and  cooling  as  it  moved 
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around  the  Northeast  Pacific  Gyral.  Sverdrui;  (:.946,  fig.  209A)  ,  indicated  that  the 
source  of  this  water  is  at  about  40'-^.,  140°W.  This  results  in  a  sub-surface  re- 
circulation over  the  area  of  water  that  is  already  low  in  inorganic  phosphate.  The 
acceleration  of  the  natural  tendency  for  organic  phosphate  to  settle  out  as  partic- 
ulate matter  by  the  downward  motion  in  the  area  of  subsidence  would  also  contribute 
to  the  barrenness  of  the  recirculating  water. 

The  only  perceptible  evidence  that  enough  mixing  to  enrich  the  surface 
layers  is  induced  by  the  impingement  of  the  west  to  northwesterly  currents  on  the 
islands  was  shown  in  the  analyses  of  zooplankton  abundance  by  King  and  Hida  (1954). 
They  found  that  although  the  abundance  of  zooplankton  was  almost  uniform  throughout 
the  region,  the  upstream  area  to  the  south  and  east  of  the  island  of  Hawaii  yielded, 
on  the  average,  the  lowest  volumes  (cruises  10  and  12,  stations  26  to  30).  A  com- 
parison of  the  plots  of  the  abundance  of  zooplankton  (King  and  Hida  1954,  fig.  10) 
with  the  lateral  plots  of  geostrophic  currents  for  cruises  10  and  12  (figs.  13  and 
24)  indicates  that  there  were  slight  maxima  at,  or  near,  the  cyclonic  eddies  in  the 
lee  of  the  islands  during  both  cruises  and  at  station  3I  during  cruise  10.   However, 
two  other  maxima  occurred  that  could  not  be  attributed  to,  nor  remotely  connected 
with,  any  unusual  hydrographic  features,  the  first  at  station  5  during  cruise  10 
and  the  second  at  station  6  during  cruise  12.   The  first  was  particularly  interest- 
ing since  it  was  21  ml/l,000m3  higher  than  or  1.5  times  that  of  any  other  station, 
and  it  occurred  at  the  same  station  as  the  inexplicable  high  inorganic  phosphate 
content  in  the  upper  100  m.  during  cruise  12. 

The  writer  believes  that  the  occurrence  of  the  zooplankton  maxima  at  or 
near  the  centers  of  the  cyclonic  eddies  and  the  frequent  occurrence  of  high  salin- 
ities and  low  temperatures  at  their  centers  are  the  result  of  divergent  motion 
which  causes  some  enrichment  of  the  surface  water.   The  slightness  of  the  maxima 
and  the  number  of  exceptions  to  the  increase  of  salinity  and  decrease  of  tempera- 
ture at  the  centers  indicate  that  vertical  motion  is  small  and  intermittent  at  best. 
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Frontispiece:   The  Windward  or  High  Islands  of  the  Hawaiian  Archipelago. 
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?.   Topography  of  the  23.6,  24.0,  25.0,  and  26.0  sigma-t  surfaces  and  salinity  on 
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8.  Salinity  profiles. 

9.  Salinity  at  the  sea  surface. 

10.  Dissolved    oxygen  profiles. 
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14.  Temperature  profiles. 

15.  Topography  of  the  75°?.    isotherm. 
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26.  Temperature  profiles. 

27.  Topography  of  the  75°F.  isotherm. 
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31.  Salinity  at  the  sea  surface. 
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Fig.    1 H.   M.   Smith  cruise   1,    December    13-21,    1949,    station   positions.     Solid 

lines  indicate  lines  along  which  profiles  of  dynamic  heights  (dyn.  M),  temperature 
(°F),    sigma-t,    salinity   (°/oo),   and  dissolved   oxygen   (ml/1)   have   been  drawn. 
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M.  Smith  cruise  1. 
pography  (dyn.  M)  relative  to  the 
1,000  db.  surface,  contour  inter- 
val 0.02  dyn.  M.  Arrows  indicate 
direction  of  flow.  A.  0  db. ,  B.  50 
db. ,  C.  100  db. ,  D.  200  db. ,  and 
E.    300  db.   surfaces. 
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M.   Smith  cruise  1.    Surface  and  vertical  temperature  pro- 


files.  Upper  panels  -  surface  temperatures  (°F)  from  "bucket"  ther- 
mometer reading  at  eachbathythermograph  lowering.  Lower  panels - 
temperature  profile  based  on  bathythernnograph  lowerings,  isotherm 
interval  1°F,  depth  of  lowering  shown  by  small  horizontal  dashed  line. 
A.  Stations  1-3,  B.  Stations  5-8,  C.  Stations  9-12,  and  D.  Stations 
13-16. 
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Fig.  5.  --H.  M.  Smith  cruise  1.  Upper  panel  -  variation  of  the  surface  temperature  with  time, 
Lower~panei  -  variation  in  depth  of  isotherms  with  time  from  bathythermograph  lowerings 
made   December  13,    1949   while  drifting  from  19°41'N..    156°15'W.  to  19°43'N..     156°20'W. 
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Fig.  6.  — H.  M.  Smith  cruise  1.  Profiles  of  sigma-t,  isopleth  interval 
0.2.  A.  Stations  1-4,  B.  Stations  5-8,  C.  Stations  9-12,  and  D.  Sta- 
tions  13-16. 
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155° 


Fig.  7. — H.  M.  Smith  cruise  1.  Solid  lines,  topography  of  23.  6,  24.0,  25.0, 
and  26.0  sigma-t  surfaces,  contour  interval  20  M.  Dotted  lines,  salinity 
on  the  sigma-t  surfaces,  isohaline  interval  0.1  °/oo.  A.  23.6,  B.  24.0, 
C.   25.0,   and  D.    26.0  signna-t  surfaces. 


29 


0 
100 

4 

3 

2 

1 

—                         • 

• 

1  ! 

34.61 ^ 

34<l. 

^•34.8 
>348~ 

200 
300 
400 

350-^, 

34.8 

/ 

(23-46 

V 

(E 
1— 

^ 

/' 

^344"" 

• 

04.6 

^ 

LlJ 

X 
1- 

Q 

• 

<34  2 

• 

• 

500 
p.nn 

34.2 -^__ 

• 

V. 
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Fig.  9.--H.  M.  Smith  cruise  1.  Sxir- 
face  salinity  in  *'/oo,  is ohaline  in- 
terval 0.2  o/oo. 
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Fig.  10.  --H.  M.  Smith  cruise  1,  Profiles  of  dissolved  oxygen  in  ml/1, 
isopleth  interval  0.5  ml/1.  A.  Stations  1-4,  B,  Stations  5-8,  C.  Sta- 
tions 9-12,    and  D.   Stations   11-16. 
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Fig.  11. --H.  M.  Smith  cruise  10,  July  19-31,  1951,  station  positions.  Solid  lines  indicate  lines 
along  which  profiles  of  dynamic  heights  (dyn.  M),  BT  temperatures  {°F),  sigma-t,  salinity 
(°/oo),    and  dissolved  oxygen  (ml/1)  have  been  drawn. 
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Fig.  12.--2i._M-  Smith  cruise  10, 
Profiles  of  the  isobaric  surfaces 
relative  to  the  1,000  db.  surface. 
A.  Stations  1-5,  B.  Stations  6- 
10,  C.  Stations  11-18,  D.  Stations 
22  -  25,    and   E.    Stations    27  -  30, 
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•  -  H.  M.  Smith  cruise  10. 
Topography  (dyn.  M)  relative  to 
the  1,000  db.  surface,  contour  in- 
terval 0.  04  dyn.  M.  Arrows  in- 
dicate direction  of  flow.  A.  0  db. , 
B.  50  db.,  C.  100  db.,  D.  200 
db. ,   and  E,    300  db.    surfaces. 
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Fig.  14.  —  H.  M.  Smith  cruise  10. 
Surface  temperature  and  vertical 
temperature  profiles.  Upper  pan- 
el -  surface  temperature  in  °F  from 
"bucket"  thermometer  readings  at 
each  bathythermograph  lowering. 
Lower  panel  -  tenaperature  pro- 
files based  on  the  bathythermo- 
graph lowerings,  isotherm  interval 
1°F,  depth  of  lowering  shown  by 
small  horizontal  dashed  line.  A. 
Stations  1-5,  B.  Stations  6-10,  C. 
Stations  11-18,  D.  Stations  19-25, 
and  E.   Stations  27-30. 
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160' 


154° 


Fig,  l^.--ii.  M.  Smith  cruise  10. 
Topography  in  feet  of  the  75°F 
isotherm,  contour  interval  50  feet. 
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Fig.  16.--_H._M.  Smith  cruise  10. 
Profiles  of  sigma-t,  isopleth  in- 
terval 0.2.  A.  Stations  1-5,  B. 
Stations  6-10,  C.  Stations  11-18, 
D.  Stations  25  -  26,  and  E.  Sta- 
tions 27-30. 
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160' 


Fig.  17. --_H.  M.  Smith  cruise  10. 
Surface  sigma-t,  isopleth  inter- 
val 0.2. 
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Fig.  18.--H.  M,  Smith  cruise  10,  Topography  in  meters  of  23.  2,  24.0, 
25.0,  and  26,0  sigma-t  surfaces.  Contour  interval  20.0  meters.  A. 
23.2,    B.   24.0,   C.    25,0,    and  D.   26,  0  sigma-t  surfaces. 
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Fig.  19. --_H;  M_-  Smith  cruiae  10. 
Profiles  of  salinity  in  °/oo,  iso- 
haline  interval  0.2  °/oo.  A.  Sta- 
tions 1-5,  B.  Stations  6-10,  C. 
Stations  11-18,  D.  Stations  19-25, 
and  E.   Stations  27-30. 
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Fig.  21.  —  H.  _M.  Smith  cruise  10. 
Profiles  of  dissolved  oxygen  in 
m/l,  isopleth  interval  0.5  ml/1. 
A.  Stations  1-5,  B.  Stations  6-10, 
C.  Stations  11-18,  D.  Stations  19- 
25,   and  E.  Stations  27-30. 
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Fig.  22.--  H,JM,  Smith  cruise  12,  October  23  to  November  2,  1951,  station  positions.  Solid 
lines  indicate  lines  along  which  profiles  of  dynamic  heights  (dyn.  M),  BT  temperatures  (°F)  , 
sigma-t,    salinity  (    /oo),   and  inorgajiic  phosphate  (p.g  at/1)  have  been  drawn. 
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Fig.  23.--J4.  M.  Smith  cruise  12. 
Profiles  of  isobaric  surfaces  re- 
lative to  the  1,000  db.  surface. 
A.  Stations  1-5,  B.  Stations  6-10, 
C.  Stations  11-18,  D.  Stations  22- 
25,   and  E.   Stations  27-30. 
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Fig.  24,  --H.  M.  Smith  cruise  12. 
Topography  (dyn.  M)  relative  to 
the  1,000  db.  surface,  contour 
interval  0.04  dyn.  M.  Arrows 
indicate  direction  of  flow.  A.  0 
db. ,  B.  50  db.,  C.  100  db.  ,  and 
D.   200  db.   surfaces. 
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Fig.  25. --H.  M.  Smith  cruise  12.  Current  vectors  computed  from  GEK  measurements,  veloc- 
ities in  cnn/sec.  "a"  indicates  observations  made  during  the  recheck  of  the  area  south  of  Oahu 
at  the  end  of  the  cruise. 
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Fig.  26. --H.  M.  Smith  cruise  12.  Sur- 
face and  vertical  temperature  pro- 
files. Upper  panels  -  surface  temper- 
ature (°F)  from  "bucket"  thermometer 
readings  at  each  bathythernnograph 
lowering.  Lower  panel  -  temperature 
profiles  based  on  bathythermograph 
lowerings,  isotherm  interval  1°F, 
depth  of  lowering  shown  by  small  ho- 
rizontal dashed  line.  A.  Stations  1-5, 
B.  Stations  6-10,  C.  Stations  10-18, 
D.  Stations  19-25,  and  E.  Stations  27- 
30. 


48 


160 


Fig.  27.  — H.  M.  Smith  cruise  12. 
Topography  in  feet  of  the  75,0°F 
isotherm,  contour  interval  50  feet. 
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Fig.  28.  --  H.  M.  Smith  cruise  12. 
Profiles  of  sigma-t,  isopleth  in- 
terval 0.2.  A.  Stations  1-5,  B. 
Stations  6-10,  C.  Stations  11-18, 
D.  Stations  19- 25,  and  E.  Stations 
27-30. 
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Fig.   29.--   H.   M.   Smith  cruise  12.     Topography   in  meters  of  the  23.2, 
24.0,  25.0,   and  26.  0  sigma-t  surfaces.    Contour  interval  20  meters. 
A.   23.2,    B.   24.0,    C.   25.0,    and  D.    26.0  surfaces. 
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Fig.  30.  --H.  M.  Smith  cruise  12. 
Profiles  of  salinity  in  °/oo,  iao- 
haline  interval  0.2  °/oo.  A.  Sta- 
tions 1-5,  B.  Stations  6-10,  C. 
Stations  11-18,  D.  Stations  19- 
25,    and  E.   Stations  27-30. 
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Fig.  31, --H.  M_.  Smith  cruise  12. 
Surface  salinity  in  °/oo,  isoha- 
line  interval  0.  10  °/oo. 
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Fig,  32.  --Ji.  M.  Smith  cruise  12. 
Profiles  of  inorganic  phosphate  in 
(ig  at/1,  isopleth  interval  0.2  jig 
at /I.  A.  Stations  1-5,  B,  Stations 
6-10,  C.  Stations  11-18,  D.  Sta- 
tions 19-25,  and E.  Stations  27-30, 
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Fig.    33.  --Cross  section  of  the  Windward  or  High  Islands  of  the  Hawaiian  Archipelago. 
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Remarks  about  the  oceanographlc  data 

Weather  was  recorded  according  to  the  ww  code  as  it  appears  in  The  U.S. 
Weather  Bureau  Circular  M,  Instructions  to  Marine  Meteorological  Observers. 

Wind  velocity  was  measured  using  an  anemometer  located  30  m.  above  the 
sea  surface. 

In  the  tabulated  data,  the  horizontal  line(3)  between  depths  separates 
the  two  or  more  casts  necessary  during  the  particular  station. 

Whenever  there  is  no  doubt  concerning  data  being  in  error  (Nansen  bottle 
pretrip,  bottle  leakage,  etc.),  these  data  are  not  carried  in  the  tabulations  and  a 
footnote  is  appended.  If  values  are  doubtful,  but  there  is  no  positive  evidence  of 
an  error,  the  data  are  carried  with  appropriate  footnotes. 

When  the  interpolated  and  calculated  values  are  shown  for  greater  depths 
than  the  observed  values,  they  were  obtained  by  extrapolation  using  the  data  from 
adjoining  stations  as  a  guide. 
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STATION     1 


M/V  Hugh  M.   Smith:    Cruise   1,    18"50'N.,    155   49'W.,   Decem- 
ber  17,    1949.     Messenger  time:     2313  OCT.     Weather:    scattered 
clouds,    cirrus.     Wind:     100°,   4  kt.     Sea:     3-5  ft.     Wire  angle:  42°. 
Depth  of  water:     1400  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

oz 

PO4-P 

(m) 

(°C) 

(O/oo) 

(ml/1) 

(NLg  at/1) 

00 

34.42 

4.84 

18 

24.42 

34.42 

23.10 

4.80 

36 

24.52 

34.70 

23.26 

4.82 

70 

24.41 

34.79 

23.38 

4.84 

133 

19.70 

34.89 

24.77 

4.84 

193 

16.20 

34.55 

25.37 

4.01 

253 

12.09 

34.18 

25.96 

3.88 

374 

08.73 

34.14 

26.51 

2.40 

497 

06.75 

34.11 

26.77 

1.57 

623 

05.94 

34.20 

26.95 

0.86 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

ADIOOO- AD 

(m) 

(°C) 

("/oo) 

(dyn.   m) 

(dyn.    m) 

00 

24.51 

34.42 

23.05 

0.000 

1.899 

10 

24.43 

34.42 

23.08 

0.048 

1.851 

20 

24.45 

34.42 

23.09 

0.096 

1.803 

30 

24.50 

34.58 

23.20 

0.144 

1.755 

50 

24.46 

34.74 

23.33 

0.236 

1.663 

75 

24.42 

34.80 

23.38 

0.350 

1.549 

100 

24.12 

34.86 

23.52 

0.462 

1.436 

150 

18.95 

34.82 

24.91 

0.651 

1.248 

200 

16.05 

34.53 

25.40 

0.796 

1.104 

250 

12.42 

34.20 

25.91 

0.916 

0.982 

300 

10.49 

34.16 

26.23 

1.013 

0.881 

400 

08.24 

34.13 

26.57 

1.18  3 

0.710 

500 

06.70 

34.11 

26.78 

1.334 

0.565 

600 

06.03 

34.13 

26.92 

1.463 

0.436 

700 

05.69 

34.24 

27.01 

1.581 

0.318 

800 

05.41 

34.30 

27.09 

1.693 

0.206 

1000 

05.03 

34.40 

27.22 

l.»99 

0.000 
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STATION    2 

M/V  Hugh  M.   Smith:    Cruise  1,    18°32'N. ,    156°15'W.,   Decem- 
ber 18,    1949.     Messenger  time:     0438  GCT,     Weather:  scattered 
clouds,   cirrus.     Wind:     130°,   4  kt.     Sea:     3-5  ft.     Wire  angle: 
45°.     Depth  of  water:     2500  f. 


OBSERVED 


DEPTH 

T 

S 

<rt 

oz 

PO4-P 

(m) 

(°C) 

(°/oo) 

(ml/1) 

(W  at/1) 

00 

34.40 

4.70 

18 

2*. 66 

34.32 

22.95 

4.80 

36 

24.63 

34.35 

22.98 

4.87 

70 

22.14 

34.70 

23.97 

5.10 

137 

12.98 

34.61 

24.74 

4. 93 

20* 

15.17 

34.43 

25.52 

3.92 

271 

10.56 

34.22 

26.26 

3.35 

407 

07.50 

34.14 

26.69 

1.85 

5*5 

05.94 

34.29 

27.02 

0.95 

687 

05.30 

34.33 

27.13 

0.98 

1052 

03.90 

3  4.51 

27.43 

1.52 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.  m) 

(dyn.    m) 

00 

24.71 

34.40 

23.00 

c.coo 

1.764 

10 

24.68 

34.33 

22.95 

0.049 

1.716 

20 

24.66 

34.32 

22.95 

0.098 

1.666 

30 

24.64 

34.34 

22.97 

0.147 

1.617 

50 

24.58 

34.40 

23.04 

0.245 

1.519 

75 

21.92 

34.70 

24.03 

0.355 

1.410 

100 

21.02 

34.68 

24.26 

0.450 

1.314 

150 

19.47 

34.58 

24.35 

0.623 

1.142 

200 

15.90 

34.47 

25.38 

0.769 

0.996 

250 

11.99 

34.28 

26.05 

0.886 

0.678 

300 

09.67 

34.18 

26.39 

0.980 

0.784 

400 

07.62 

34.14 

26.67 

1.139 

0.626 

500 

06.39 

34.24 

26.92 

1.272 

0.493 

600 

05.65 

34.31 

27.07 

1.337 

0.378 

700 

05.24 

34.34 

27.15 

1.492 

0.273 

800 

04.83 

34.38 

27.23 

1.590 

0.175 

1000 

04.10 

34.48 

27.38 

1.764 

0.000 
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STATION    3 

M/V  Hugh  M.   Smith:    Cruise  1,    18°16'N.,    156°39'W.,    Decem- 
ber 18,    1949.     Messenger  time:    0915  GCT.     Weather:  scattered 
clouds,   form  not  recorded.     Wind:     100    ,    3  kt.     Sea:     3-5  ft. 
Wire  angle:     00°.     Depth  of  water:     2500  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

02 

PO4-P 

(m) 

(**C) 

r/oo) 

(ml/1) 

((ig  at/1) 

00 

35.07 

4.87 

25 

24.23 

35.08 

23.65 

4.82 

50 

24.26 

35.05 

23.62 

4.72 

100 

21.01 

35.06 

24.55 

4.62 

199 

19.39 

34.93 

25.14 

4.42 

298 

10.93 

34.14 

26.14 

3.68 

398 

07.72 

34.11 

26.63 

2.23 

597 

05.70 

34.29 

27.05 

0.88 

796 

04.73 

34.44 

27.28 

1.01 

995 

04. IC 

34.46 

27.37 

1.16 

1493 

02.75 

34.52 

27.54 

1.74 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.  m) 

(dyn.   m) 

00 

24.30 

35.07 

23.63 

0.000 

1.756 

10 

24.29 

35.08 

23.64 

0.043 

1.713 

20 

24.27 

35.08 

23.64 

0.085 

1.671 

30 

24.27 

35.08 

23.64 

0.122 

1.628 

50 

24.20 

35.05 

23.62 

0.214 

1.542 

75 

22.56 

35.03 

24.14 

0.315 

1.441 

100 

21.03 

35.06 

24.55 

0.406 

1.350 

150 

20.07 

35.04 

24.79 

0.573 

1.183 

200 

13.38 

34.93 

25.14 

0.727 

1.029 

250 

14.45 

34.50 

25.72 

0.859 

0.898 

300 

10.79 

34.14 

26.16 

0.966 

0.790 

400 

C7.68 

34.11 

26.69 

1.137 

0.619 

500 

06.54 

34.20 

26.37 

1.274 

0.482 

600 

05.68 

34.30 

27.06 

1.392 

0.364 

700 

05.13 

34.40 

27.21 

1.494 

0.262 

300 

04.68 

34.44 

27.29 

1.586 

0.170 

1000 

04.08 

34.46 

27.37 

1.756 

0.000 
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STATION    4 


M/V  Hugh  M.   Smith:    Cruise  1.    17°56'N.,    157    06'W.,   Decem- 
ber  18,  1949.     Messenger  time:     1435  OCT.     Weather:    scattered 


clouds,    form  not  recorded.     Wind:     110    ,    3  kt. 
Wire  angle:    05°.     Depth  of  water:    2500  f. 


Sea:     3-5  ft. 


OBSERVED 


DEPTH 
(m) 

T 
(°C) 

S 
(O/oo) 

<rt 

02 

(ml/1) 

PO4-P 
(jig  at/1) 

00 

35.09 

2^ 

24.23 

35.06 

A9 

24.28 

35.07 

98 

21.71 

35.08 

196 

18.69 

34.95 

295 

11. OC 

34.20 

394 

08.04 

34.331' 

591 

05.79 

34.35 

790 

04.90 

34.47 

988 

04.19 

34.48 

14S8 

02.82 

34.57 

4.80 

23.64 

4.82 

23.63 

4.82 

24.38 

4.72 

25.08 

4.54 

26.17 

3.66 

26.76 

1.62 

27.09 

0.93 

27.29 

0.96 

27.38 

1.57 

27. 5S 

1.88 

INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

24.24 

35.09 

23.66 

0.000 

1.768 

10 

24.24 

35.07 

23.64 

0.043 

1.725 

20 

24.23 

35.06 

23.64 

O.0S5 

1.682 

30 

24.24 

35.06 

23.64 

0.128 

1.640 

50 

24.26 

35.07 

23.64 

0.214 

1.554 

75 

23.75 

35.08 

23.80 

0.319 

1.444 

100 

21. 6S 

35.08 

24.39 

0.416 

1.352 

150 

20.07 

35.03 

24.78 

0.587 

1.181 

200 

18.62 

34.94 

25.09 

0.742 

1.026 

250 

14.90 

34.55 

25.67 

0.876 

0.891 

300 

10.72 

34.18 

26.21 

C.9S4 

0.784 

400 

07.90 

34.11 

26.61 

1.154 

0.613 

500 

06.60 

34.21 

26.97 

1.293 

0.474 

600 

05.72 

34.37 

27.11 

1.409 

0.359 

700 

05.22 

34.45 

27.23 

1.508 

0.260 

800 

04.85 

34.47 

27.30 

1.598 

0.169 

1000 

04.16 

34.48 

27.33 

1.768 

0.000 

1/    Value  does  not  fit  the  T-S 
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STATION    5 

M/V  Hugh  M.   Smith:    Cruise   1,    18°20'N.  .    157°23'W„    Decem- 
ber 18,    1949.     Messenger  time:     1920  GCT.     Weather:  scattered 
clouds,   cirrostratus.     Wind:     120°,    3  kt.     Sea:     3-5  ft.     Wire 
angle:     15°.     Depth  of  water:     1800  f. 


OBSERVED 


DEPTH 

T 

S 

•rt 

Oz 

PO4-P 

(m) 

(°C) 

(O/oo) 

(ml/1) 

(►ig  at/1) 

CO 

35.12 

4.82 

2A 

24. le 

35.05 

23.65 

4.80 

^7 

24.14 

35.03 

23.64 

4.84 

94 

23.22 

35.15 

24.00 

4.86 

186 

13.96 

34.96 

25.02 

4.47 

279 

11.54 

34.19 

26.06 

3.96 

372 

08. 3C 

34.11 

26.55 

1.1& 

557 

05.77 

34.34 

27.08 

0.80 

744 

05.16 

34.45 

27.24 

0.86 

932 

04.34 

34.50 

27.37 

1.18 

1408 

03.04 

34.56 

27.55 

1.62 

INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

24.16 

35.12 

23.71 

0.000 

1.754 

10 

24.16 

35.09 

23.68 

0.042 

1.712 

20 

24.17 

35.06 

23.66 

0.085 

1.670 

30 

24.16 

35.04 

23.65 

0.127 

1.627 

50 

24.14 

35.03 

23.64 

0.213 

1.541 

75 

24.11 

35.10 

23.70 

0.319 

1.435 

100 

22.85 

35.15 

24.11 

0.420 

1.334 

150 

20.54 

35.07 

24.69 

0.600 

1.154 

200 

18.14 

34.89 

25.17 

0.756 

0.998 

250 

14.13 

34.46 

25.76 

0.886 

0.868 

300 

10.34 

34.14 

26.24 

0.990 

0.764 

400 

07.76 

34.11 

26.63 

1.158 

0.596 

500 

06.27 

34.35 

27,03 

1.288 

0.466 

600 

05.56 

34.38 

27.14 

1.395 

0.359 

700 

05.27 

34.43 

27.21 

1.494 

0.260 

800 

04.98 

34.47 

27.28 

1.586 

0*168 

1000 

04.13 

34.51 

27.40 

1.754 

0.000 
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STATION    6 

M/V  Hugh  M.  Smith:    Cruise  1,    18°41'N. ,    156°54'W.,    Decem- 
ber 19,    1949.     Messenger  time:    0057  GCT,     Weather:    Rain 
showers,   cloud  form  not  recorded.     Wind:     100°,    3  kt.     Sea:  no 
observation.     Wire  angle:     05    .     Depth  of  water:     1400  f. 


OBSERVED 


DEPTH 
(m) 

T 
(°C) 

S 
(O/oo) 

<rt 

oz 

(ml/l) 

PO4-P 
(W  at/1) 

00 

35.07 

4.78 

25 

24.31 

35.08 

23.63 

4.82 

50 

23.43 

35.13 

23.93 

4.90 

99 

20.54 

35.07 

24.69 

198 

14.28 

34.49 

25.75 

4.28 

297 

10.70 

34.19 

26.22 

3.54 

396 

08.12 

34.19 

26.64 

2.13 

593 

05.95 

34.36 

27.08 

1/ 

791 

04.82 

34.45 

27.28 

0.'94 

989 

04.04 

34.51 

27.41 

1.20 

1484 

02.76 

34.56 

27.58 

1.74 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

24.52 

35.07 

23.56 

0.000 

1.657 

10 

24.43 

35.07 

23.59 

0.043 

1.614 

20 

24.39 

35.08 

23.60 

0.086 

1.571 

30 

24.34 

35.09 

23.63 

0.129 

1.528 

50 

23.33 

35.13 

23.96 

0.212 

1.445 

75 

21.63 

35.11 

24.42 

0.306 

1.351 

100 

20.54 

35.07 

24.69 

0.392 

1.265 

150 

13.26 

34.90 

25.15 

0.547 

1.110 

200 

14.20 

34.48 

25.76 

0.677 

0.980 

250 

11.61 

34.26 

26.11 

0.784 

0.873 

300 

10.65 

34.19 

26.23 

0.830 

0.777 

400 

03.02 

34.20 

26.66 

1.047 

0.610 

500 

06.77 

34.30 

26.92 

1.181 

0.476 

600 

05.88 

34.37 

27.09 

1.296 

0.361 

700 

05.33 

34.41 

27.19 

1.398 

0.259 

8  00 

04.79 

34.45 

27.29 

1.491 

0.166 

1000 

04.01 

34.51 

27.42 

1.657 

0.000 

1/    Sample  spoiled. 
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STATION    7 

M/V  Hugh  M.   Smith:   Cruise   1.    18°55'N.  ,    156°36'W.,   Decem- 
ber  19,    1949.     Messenger  time:    first  cast  0620  GCT,    second 
cast  0703  GCT.     Weather:     no  observation.     Wind:     010°,    2  kt. 
Sea:    no  observation.     Wire  angle:    first  cast  23    ,    second  cast 
45°.     Depth  of  water:     2500  f. 


OBSERVED 


DEPTH 

T 

S 

<rt 

02 

PO4-P 

(m) 

(°C) 

(O/oo) 

(ml/1) 

{^ig  at/1) 

00 

34.27 

4.84 

22 

24.78 

34.42 

22.99 

4.78 

45 

24.62 

34.43 

23.04 

4.74 

89 

21.81 

34.90 

24.21 

5.19 

177 

18.06 

34.88 

25.18 

4.54,, 

266 

11.60  ly 

34.17 

26.04 

2.281/ 

241 

11.8  01/ 

34.172/ 

26.00 

3.83 

365 

07.77- 

34.332/ 

26.80 

2.25 

493 

05.73 

34.29 

27.05 

0.95 

626 

05.00 

34.43 

27.25 

1.39 

1128 

03.55 

34.55 

27.49 

1.41 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn,   m) 

00 

24.80 

34.27 

22.87 

0.000 

1.683 

10 

24.80 

34.37 

22.95 

0.050 

1.633 

20 

24.76 

34.42 

23.00 

0.099 

1.584 

30 

24.71 

34.42 

23.00 

n.i43 

1.535 

50 

24.59 

34. 4^ 

23.06 

0.244 

1.438 

75 

22.60 

34.84 

23.95 

0.355 

1.328 

100 

21.63 

34.90 

24.26 

0.452 

1.231 

150 

19.37 

34.92 

24.88 

0.623 

1.060 

200 

16.33 

34.74 

25.48 

0.766 

0.916 

250 

11.83 

34.19 

26.01 

0.883 

0.800 

300 

09.90 

34.14 

26.32 

0.979 

0.704 

4C0 

07.05 

34.16 

26.77 

1.136 

0.547 

500 

05.63 

34.30 

27.07 

1.257 

0.426 

6CC 

05.07 

34.42 

27.23 

1.357 

0.325 

70C 

04.75 

34.46 

27.30 

1.447 

0.235 

800 

04.33 

34.50 

27.37 

1.531 

0.152 

1000 

03.74 

34.54 

27.47 

1.683 

0.000 

_1_/    Value  does  not  fit  the  temperature-depth  curve. 
2_/    Value  does  not  fit  the  temperature-salinity  curve. 
3^/    Value  does  not  fit  the  oxygen-temperature  curve. 
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STATION    8 

M/V  Hugh  M.  Smith;    Cruise  1,    19°15'N. ,    156°06'W..   Decem- 
ber  19,    1949.     Messenger  time:     1235  GCT.     Weather:    overcast 
(with  breaks),   cloud  form  not  recorded.     Wind:     280   ,    slight. 
Sea:    <  1  ft.     Wire  angle:    07°.     Depth  of  water:     1790  f. 


OBSERVED 


DEPTH 
(m) 

T 
(°C) 

S 
(O/oo) 

o-t 

oz 

(ml/1) 

PO4-P 
(W  at/1) 

00 

34.84 

4.90 

25 

24,64 

34. ?3 

23.34 

4.92 

50 

24.68 

34.92 

23.40 

4.°0 

99 

24.12 

35.07 

23.5° 

4,84 

196 

17.35 

34.63 

25.16 

4.20 

293 

11. IS 

34.13 

26.13 

3.74 

390 

07. SO 

34.11 

26.62 

2.66 

5S5 

05.50 

34.32 

27.10 

0.90 

781 

04.60 

34.43 

27.29 

1,08 

977 

04.06 

34.52 

27.42 

1.26 

147^ 

02. SO 

34.61 

27.61 

1.76 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

ADIOOO- AD 

(m) 

{°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

CO 

24.70 

34.94 

23.33 

0.000 

1.790 

10 

24.68 

34.93 

23.33 

0.046 

1.745 

20 

24.66 

34.33 

23.34 

0.091 

1.699 

30 

24.66 

34.94 

23.35 

0.137 

1.654 

50 

24.68 

34,92 

23.40 

0.227 

1.563 

75 

24.52 

35,01 

23.51 

0.339 

1.451 

100 

24.09 

35,07 

23.69 

0.443 

1.343 

150 

19.91 

34,37 

24.70 

0.637 

&.153 

200 

16.83 

34,60 

25.25 

0.790 

1.000 

250 

13.83 

34.35 

25.74 

0.919 

0.872 

300 

10.91 

34.17 

26.19 

1.025 

0,765 

400 

07.63 

34.11 

26.65 

1.195 

0.596 

500 

06.33 

34.22 

26,91 

1.330 

0.461 

600 

05.38 

34.33 

27,12 

1.442 

0,348 

7C0 

04.37 

34.39 

27,23 

1.540 

0.250 

300    ■ 

04.51 

34.45 

27,32 

1.630 

0.161 

ICCO 

03. 98 

34.53 

27,44 

1.790 

0.000 
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STATION    8-A 

M/V  Hugh  M.   Smith:    Cruise  1,    19°35'N.,    156°11'W.,    Decem- 
ber  14,    1949.     Messenger  time:     2210  GCT.     Weather:  scattered 
clouds,    stratocumulus.     Wind:     240    ,    3  kt.     Sea:    <  1  ft.     Wire 
angle:     22°.     Depth  of  water:     2000  f. 


OBSERVED 


DEPTH 

T 

S 

<rt 

Oz 

PO4-P 

(m) 

(°C) 

(«/oo) 

(ml/1) 

(^g  at/1) 

OC 

34.72 

3.02 

23 

24. 4S 

34.72 

23.31 

3.24 

46 

24.45 

34.74 

23.33 

3.25 

92 

24,62 

34.96 

23.45 

3.15 

184 

ie.e6 

34.92 

25.01 

2.82 

275 

12.62 

34. 2S 

25.93 

2.70 

36S 

05.54 

34.14 

26.53 

1.86 

552 

05.06 

34.39 

27.21 

0.69 

923 

C4.25 

34.45 

27.34 

0.75 

1290 

02.96 

34.57 

27.57 

1.10 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

AD  1000- AD 

(m) 

("C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

24.67 

34,72 

23,25 

0.000 

1.P07 

10 

24.59 

34,72 

23,27 

0.046 

1.761 

20 

24.49 

34,72 

23,30 

0.092 

1.714 

30 

24.46 

34,72 

23,31 

0.138 

1.669 

50 

24.45 

34,75 

2  3,34 

0.230 

1,577 

75 

24.54 

34,89 

23,4'' 

0.343 

1,464 

100 

24.64 

34,96 

23,44 

0.456 

1.351 

150 

22.20 

35,06 

24,23 

0.663 

1.  144 

200 

18.38 

34,87 

25,10 

0.S31 

0.975 

250 

14,38 

34,42 

25,68 

0.965 

0.841 

300 

11.26 

34,2c 

26.12 

1.075 

0.732 

400 

07,45 

34,17 

26.72 

1.244 

0.563 

500 

05,51 

34,36 

27.13 

1.364 

0.442 

600 

04,90 

34,40 

27,23 

1.461 

0.346 

700 

04,66 

34,42 

27. 2S 

1.551 

0.256 

800 

04,48 

34,43 

27.30 

1.633 

0.165 

ICOO 

04, IC 

34,46 

27,37 

1.807 

o.oco 
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STATION    8-B 

M/VHughM.   Smith:    Cruise  1,    19°14'N.  ,    156°07'W.,   Decem- 
ber  15,    1949.     Messenger  time:    2042  GCT.     Weather:    clear. 
Wind:     100°,    1  kt.     Sea:     1-3  ft.     Wire  angle:     10°.     Depth  of 
water:    1750  f. 


OBSERVED 


DEPTH 
(m) 

T 
(°C) 

S 
(O/oo) 

o-t 

(ml /I) 

PO4-P 
(m«  at/1) 

00 

34.65 

3.08 

25 

24.48 

34.62 

23.23 

3.14 

A9 

24.48 

34.68 

23.28 

3.19 

98 

24.54 

34.87 

23.40 

3.22 

195 

16.04 

34.58 

25.43 

2.74 

292 

11.40 

34.21 

26.11 

2.44 

390 

07.96 

34.14 

26.53 

1.58 

585 

05.54 

34.29 

27.07 

0.60 

781 

04.70 

34.45 

27.29 

0.66 

INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

ADIOOO-AD 

(m) 

(°C) 

{°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

24,51 

34.65 

23.25 

0.000 

1.789 

10 

24.50 

34.63 

23.24 

0.046 

1.743 

20 

24.49 

34.62 

23.23 

0.093 

1.696 

30 

24.43 

34.63 

23.24 

0.140 

1.649 

50 

24.48 

34.69 

23.28 

0.232 

1.557 

75 

24.73 

34.81 

23.30 

0.348 

1.441 

100 

24.51 

34.87 

23.41 

0.462 

1.327 

150 

13.64 

34.80 

24.99 

0.652 

1.137 

200 

15.82 

34.56 

25.47 

0.793 

0.996 

250 

13.05 

34.32 

25. SS 

0.913 

0.876 

300 

11.15 

34.20 

26.14 

1.013 

0.772 

400 

07.71 

34.14 

26.66 

1.188 

0.601 

500 

06.17 

34.22 

26.94 

1.322 

0.467 

600 

05.47 

34.30 

27.09 

1.435 

0.354 

700 

05.05 

34.39 

27.21 

1.536 

0.253 

800 

04.63 

34.46 

27.30 

1.627 

0.162 

1000 

03.98 

34.52 

27.43 

1.7S9 

0.000 
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STATION    9 
M/V  Hugh  M.  Smith:    Cruise  1,    19°41'N.,    156°20>W 


ber   19,    1949.     Messenger  time:    2016  GCT. 


clouds,   form  not  recorded.     Wind:     310    ,    1  kt 
Wire  angle:     15°.     Depth  of  water:     1500  f. 


Decem- 
Weather:  scattered 
Sea:    <lft. 


OBSERVED 


DEPTH 

T 

S 

o-t 

Oz 

PO4-P 

(m) 

(°C) 

(°/oo) 

(ml/l) 

(W  at /I) 

00 

34.72 

4.86 

24 

24.50 

34.69 

23.28 

4.84 

A3 

24.52 

34.75 

23.32 

4.85 

95 

24.51 

34.86 

23.40 

4.82 

133 

17.26 

34.78 

25.30 

4.20 

231 

11.92 

34.23 

26.03 

4.03 

373 

07.79 

34.11 

26.63 

2.84 

373 

07.93 

34.11 

26.61 

558 

05.60 

34.23 

27.01 

1.04 

IWt 

04.34 

U        34.40 

27.24 

1.01 

744 

04.58 

1/        34.40 

27.27 

932 

03.95 

T/        34.49 

27.41 

1.18 

932 

04.15  1/ 

'        34.49 

27.39 

1409 

03.00 

34.55 

27.55 

1.62 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

O-t 

AD 

AD  1000 -AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

24.59 

34.72 

23.28 

0.000 

1.811 

10 

24.52 

34.70 

23.28 

0.046 

1.765 

20 

24.51 

34.69 

23.28 

0.092 

1.719 

30 

24.50 

34.70 

23.29 

0.138 

1.673 

50 

24.50 

34.75 

23.32 

0.230 

1.581 

75 

24.50 

34.81 

23.37 

0.345 

1.467 

ICO 

24.45 

34.87 

23.43 

0.45S 

1.353 

150 

20.23 

34.94 

24.67 

0.655 

1.157 

200 

17.06 

34.76 

25.33 

0.806 

1.005 

250 

13.53 

34.37 

25.82 

0.931 

0.880 

300 

11.12 

34.18 

26.14 

1.037 

0.774 

400 

07.46 

34.12 

26.6? 

1.207 

0.604 

500 

06.25 

34.18 

26.90 

1.341 

0.470 

600 

05.35 

34.27 

27.08 

1.457 

0.354 

7C0 

04.87 

34.36 

27.21 

1.558 

0.253 

8C0 

04.50 

34.43 

27.30 

1.650 

0.162 

1000 

03.82 

34.51 

27,43 

1.811 

0.000 

1/      Thermometers  did  not  agree  within  0.02   C  tolerance. 
Average  value  used  in  constructing  temperature-salinity 
curve. 
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STATION    10 

M/V  Hugh  M.   Smith:    Cruise   1,    19°21'N,,    156°46'W.,   Decem- 
ber 20,    1949.     Messenger  time:    first  cast  0153  GCT,    second 
cast  0300  GCT.     Weather:     scattered  clouds,   form  not  recorded. 
Wind:     350°,    2  kt.     Sea:    <  1  ft.     Wire  angle:    first  cast  32°, 
second  cast  45°.     Depth  of  water:     2500  f. 


OBSERVED 


DEPTH 

T 

S 

<rt 

02 

(m) 

rc) 

(°/oo) 

(ml/1) 

CO 

34.40 

4.90 

20 

24.66 

34.38 

23.00 

4.82 

41 

24.66 

34.38 

23.00 

4.86 

82 

23.03 

34.84 

23.82 

5.10 

164 

19. C2 

34.93 

24.98 

4.42 

313 

09.92 

34.17 

26.34 

3.48 

473 

07.05 

34.20 

26.80 

1.49 

637 

05.34 

34.45 

27.22 

1.00 

802 

04.76 

34.46 

27.30 

1.26 

1231 

03.43 

34.53 

27.49 

1.52 

P04-P 

(hig  at/1) 


INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

•rt 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.    m) 

00 

24.89 

34.40 

22.94 

0.000 

1.794 

10 

24.71 

34.39 

22.99 

0.049 

1.745 

20 

24.66 

34.38 

23.00 

0.098 

1.696 

30 

24.66 

34.38 

23.00 

0.147 

1.647 

50 

24.66 

34.41 

23.02 

0.244 

1.550 

75 

24.50 

34.80 

23.36 

0.362 

1.432 

100 

21.59 

34.92 

24.29 

0.466 

1.328 

150 

19.45 

34.93 

24.87 

0.637 

1.157 

200 

17.47 

34.81 

25.27 

0.785 

1.009 

250 

14.28 

34.45 

25.72 

0.914 

0.880 

300 

10.75 

34.18 

26,20 

1.021 

0.774 

400 

08.13 

34.17 

26.62 

1.190 

0.604 

500 

06.76 

34.23 

26.87 

1.329 

0.465 

600 

05.61 

34.41 

27.16 

1.443 

0.351 

700 

05.06 

34.45 

27.26 

1.539 

0.255 

800 

04.74 

34.46 

27.30 

1.628 

0.166 

1000 

04.07 

34.50 

27.40 

1.794 

0.000 
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STATION    11 

M/V  Hugh  M.   Smith:    Cruise   1,    19°04'N.  ,    157°13'W..   Decem- 
ber 20,    1949.     Messenger  time:     0817  GCT,     Weather:  scattered 
clouds,    form  not  recorded.     Wind:     020    ,    2  kt.     Sea:    <  1  ft. 
Wire  angle:     08°.     Depth  of  water:    2200  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

02 

PO4-P 

(m) 

(°C) 

(O/oo) 

(ml /I) 

(m«  at/1) 

00 

34.96 

4.96 

24 

23.99 

35.13 

23.76 

4.88 

48 

23.89 

35.13 

23.79 

4.82 

96 

20.99 

35.10 

24.59 

4.74 

191 

17.10 

34.73 

25.30 

4.36 

287 

10.96 

34.20 

26.18 

3.73 

383 

08.07 

34.18 

26.64 

1.68 

574 

05.72 

34.31 

27.06 

0.90 

76  5 

04.66. 

1/ 

34.42 

27.28 

0.88 

765 

04.32 

1/ 

34.42 

27.26 

957 

04.05 

34.49 

27.40 

1.18 

1439 

02.81 

34.56 

27,57 

1.67 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

"•t 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

24.00 

34.96 

23.63 

0.000 

1.676 

10 

24.00 

35.08 

23.72 

0.042 

1.633 

20 

23.99 

35.13 

23.76 

0.084 

1.592 

30 

23.98 

35.13 

23.76 

0.126 

1.550 

50 

23.86 

35.13 

23.80 

0.208 

1.467 

75 

21.76 

35.12 

24.39 

0.305 

1.371 

100 

20.82 

35.10 

24.63 

0.391 

1.284 

150 

18.94 

34.93 

25.00 

0.551 

1.124 

200 

16.83 

34.70 

25.34 

0.695 

0.981 

250 

12. BO 

34.31 

25.92 

0.817 

0.859 

300 

10.22 

34.18 

26.30 

0.916 

0.759 

400 

07.78 

34.18 

26.69 

1.079 

0.597 

500 

06.42 

34.26 

26.93 

1.211 

0.464 

600 

05.53 

34.34 

27.11 

1.323 

0.352 

700 

04.98 

34.40 

27.23 

1.422 

0.253 

8CC 

04.57 

34.45 

27.33 

1.512 

0.163 

1000 

03.92 

34.50 

27.42 

1.676 

0.000 

1/      Thermometers  did  not  agree  within  0.02   C  tolerance. 
~        Average  value  used  in  constructing  temperature-salinity 
curve. 
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STATION    12 

M/V  Hugh  M.   Smith:    Cruise   1,    18°45'N..    157°36'W.,   Decem- 
ber 20,    1949.     Messenger  time:     1335  GCT.     Weather:    scattered 
clouds,   form  not  recorded.     Wind:     060    ,    2  kt.     Sea:    <  1  ft. 
Wire  angle:    35°.     Depth  of  water:    2400  f. 


OBSERVED 


DEPTH 

T 

S 

'•t 

02 

(m) 

("C) 

(O/oo) 

(ml/1) 

00 

y 

20 

24.17 

35.01 

23.62 

4.80 

41 

24.19 

35.05 

23.64 

4.82 

80 

24.06 

35.05 

23.68 

4.82 

157 

20.58 

35.11 

24.71 

4.82 

230 

14.07 

34.35 

25.69 

4.10 

304 

10.04 

34.18 

26.33 

3.66 

451 

07.42 

34.13 

26.70 

2.10 

59S 

05.75 

34.32 

27.07 

1.01 

746 

05.12 

34.43 

27.23 

1.06 

1114 

03.71 

34.51 

27.45 

1.36 

P04-P 

(W  at/1) 


INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

ft 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn,   m) 

CO 

24.16 

35.01 

23.62 

0.000 

1.794 

10 

24.15 

35.01 

23.63 

0.043 

1.751 

20 

24.15 

35.01 

23.63 

0.086 

1.708 

30 

24.15 

35.03 

23.64 

0.12s 

1.665 

50 

24.14 

35.05 

23.66 

0.214 

1.520 

75 

24.08 

35.05 

23.68 

0.320 

1.473 

100 

23.91 

35.07 

23.74 

0.426 

1.367 

150 

20.85 

35.11 

24.64 

0.617 

1.177 

200 

18.03 

34.84 

25.16 

0.774 

1.020 

250 

12.56 

34.26 

25.93 

0.900 

0.894 

300 

10.22 

34.18 

26.30 

0.999 

0.795 

400 

08.05 

34.13 

26.60 

1.165 

0.629 

500 

06.85 

34.17 

26.91 

1.303 

0.486 

600 

05.75 

34.32 

27.07 

1.429 

0.365 

700 

05.27 

34.41 

27.20 

1.531 

0.263 

800 

04.92 

34.45 

27.27 

1.625 

0.169 

1000 

04.09 

34.50 

27.40 

1.794 

0.000 

_1_/    No  surface  sample. 
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STATION     1 3 


M/V  Hugh  M.   Smith:    Cruise   1,    19    14'N.,    157   46'W.,   Decem- 
ber 20,    1949.     Messenger  time:     1855  OCT.     Weather:  scattered 
clouds,   cumulus.     Wind:    direction  not  recorded,    1  kt.     Sea; 
<  1  ft.     Wire  angle:     14°.     Depth  of  water:     1500  £. 


OBSERVED 


DEPTH 

T 

S 

o-t 

Oz 

PO4-P 

(m) 

(°C) 

(°/oo) 

(ml/1) 

((ig  at/1) 

00 

34.97 

5.00 

24 

24,56 

34.92 

23.43 

4.30 

47 

24.56 

34.93 

23. 4R 

4.74 

95 

24.13 

35.10 

23.69 

4.85 

139 

19.30 

34.96 

24.93 

4.26 

283 

11.09 

3  4.1-3 

26.00 

3. SI 

377 

oe.90 

34.14 

26.4? 

3.10 

365 

05.93 

34.23 

27.01 

1.01 

754 

04. 9e 

34.41 

27.23 

0.98 

944 

04.23 

34.50 

27.3" 

1.14 

1419 

02.93 

34.56 

27.56 

1.62 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

0-t 

AD 

AD  1000- AD 

(m) 

(°C) 

{°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

24.76 

34.97 

23.41 

0.000 

1.857 

10 

24.67 

34.94 

23.41 

0.045 

1.812 

20 

24.56 

34.92 

23.43 

0.090 

1.767 

30 

24.55 

34.93 

23.45 

0.134 

1.723 

50 

24.53 

34.99 

23.49 

0.723 

1.634 

75 

24.38 

35.05 

23.59 

0.333 

1.524 

ICO 

24.07 

35.11 

23.73 

0.440 

1.417 

150 

21.08 

35.10 

24.57 

0.632 

1.225 

200 

18. 9C 

34.93 

25.01 

0.794 

1.062 

250 

16.20 

34.62 

25.43 

0.936 

0.920 

300 

11.13 

34.16 

26.12 

1.052 

0.805 

400 

03.41 

34.14 

26.56 

1.230 

0.627 

500 

06.75 

34.18 

26.83 

1.374 

0.4S3 

600 

05.66 

34.32 

27.08 

1.493 

0.364 

7C0 

05.20 

34.3? 

27.18 

1.596 

0.261 

eoo 

04.79 

34.44 

27.23 

1.639 

0.167 

ICOO 

04.09 

34.51 

27.41 

1.357 

0.000 
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STATION    14 
,0, 


M/V  Hugh  M.   Smith:    Cruise   1,    19    26'N.  ,    157    34'W.  ,    Decem- 
ber 20,    1949.     Messenger  time:    first  cast  2255  GCT,    second 
cast  2330  GCT,     Weather:    scattered  clouds,    cumulus.     Wind: 
020°,    slight.     Sea:    <  1  ft.     Wire  angle:    first  cast  45°,    second 
cast  no  observation.     Depth  of  water:     1500  f. 


OBSERVED 


DEPTH 

T 

S 

<rt 

O2 

PO4-P 

(m) 

(°C) 

(°/oo) 

(ml/1) 

(|xg  at/1) 

00 

34.95 

4.86 

18 

24.39 

34.99 

23.54 

5.04 

35 

24,12 

35.11 

23.71 

4.86 

69 

24. OB 

35.13 

23.74 

4.70 

136 

21.54 

35.12 

24.45 

4.62 

201 

19.09 

35.01 

25.02 

4.62 

280 

12.32 

34.25 

25.96 

3.52 

AOl 

08.33 

35.02i./ 

27.26 

2.23 

533 

06.20 

34.22 

26.93 

1.03 

631 

05.06 

34.34 

27.17 

0.90 

1061 

03. S6 

34.51 

27.43 

1.31 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

•Tt 

AD 

ADIOOO- AD 

(m) 

(°C) 

("/oo) 

(dyn.  m) 

(dyn.    m) 

00 

24.59 

34.95 

23.45 

0.000 

l.°37 

10 

24.43 

34.96 

23.51 

0.044 

1.792 

20 

24.37 

35.00 

23.55 

0.088 

1.749 

30 

24.19 

35.09 

23.67 

0.131 

1.706 

50 

24.10 

35.12 

23.72 

0.215 

1.621 

75 

24.09 

35.13 

23.74 

0.321 

1.516 

100 

23.94 

35.13 

23.78 

0.425 

1.411 

150 

20.95 

35.11 

24.61 

0.615 

1.221 

200 

19.14 

35.01 

25.01 

0.776 

1.060 

250 

16.40 

34.63 

25.39 

0.920 

0.917 

300 

11.18 

34.20 

26.14 

1.036 

0.801 

400 

08.37 

34.13 

26.56 

1.212 

0.624 

500 

06.62 

34.19 

26. P5 

1.355 

0.482 

600 

05.63 

34.27 

27.04 

1.474 

0.362 

700 

04.97 

34.36 

27.20 

1.578 

0.25S 

800 

04.58 

34.42 

27.29 

1.671 

0.166 

1000 

03.93 

34.50 

27.41 

1.837 

0.000 

l_/    Value  does  not  fit  the  T-S  curve. 
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STATION     1 5 


M/V  Hugh  M.  Smith:    Cruise   1,    19    36>N. ,    157    06'W,  ,    Decem- 
ber 21,    1949,     Messenger  time:     0555  GCT.     Weather:  scattered 
clouds,    cumulus.     Wind:     320   ,    2  kt.     Sea:    <  1  ft.     Wire  angle: 
no  observation.     Depth  of  water:    2500  f. 


OBSERVED 


DEPTH 

T 

S 

<rt 

oz 

PO4-P 

(m) 

(°C) 

(••/oo) 

(ml /I) 

(W  at/1) 

00 

34.43 

4.82 

25 

24t67 

34.3,8 

22.99 

4.84 

50 

24t70 

1/ 

4.80 

99 

22t78 

34.31 

23.37 

5.15 

196 

13.06 

34.30 

25.12 

4.32 

292 

11.03 

34.21 

26.17 

3.52 

3S7 

03.53 

34.19 

26.53 

2.42 

579 

05.67 

34.30 

27.06 

1.04 

770 

04.57 

34.45 

27.31 

0.88 

962 

03.95 

34.51 

27.42 

1.23 

1445 

02.30 

34.53 

27.55 

2.00 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

ADIOOO-AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

24.30 

34.43 

22.99 

0.000 

1.821 

10 

24.74 

34.39 

22.93 

0.049 

1.772 

20 

24.70 

34.38 

22.93 

0.093 

1.723 

30 

24.68 

34.39 

23.00 

0.147 

1.674 

50 

24.62 

34.50 

23.03 

0.244 

1.577 

75 

24.63 

34.67 

23.21 

0.363 

1.453 

100 

22.68 

34.81 

23.90 

0.472 

1.343 

150 

20.08 

34.92 

24.70 

0.657 

1.164 

200 

17.99 

34.79 

25.13 

0.813 

1.008 

250 

13.92 

34.36 

25.73 

0.945 

0.876 

3C0 

10.78 

34.20 

26.21 

1.051 

0.770 

400 

08.27 

34.19 

26.62 

1.221 

0.600 

500 

06.68 

34.22 

26.37 

1.360 

0.461 

600 

05.51 

34.32 

27.10 

1.476 

0.345 

700 

04.90 

34.41 

27.24 

1.575 

0.246 

SCO 

04.43 

34.45 

27.33 

1.663 

0.155 

1:00 

03.80 

34.52 

27.45 

1.821 

0.000 

1/    Sample  lost. 


73 


STATION     16 

M/V  Hugh  M.   Smith:    Cruise  1,    20°07'N. ,    156°25'W.,   Decem- 
ber 21,    1949.     Messenger  time:     1312  GCT.     Weather:    clear. 
Wind:     330°,    3  kt.     Sea:     1-3  ft.     Wire  angle:     55°.     Depth  of 
water:     1000  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

02 

PO4-P 

(m) 

[°C) 

(°/oo) 

(ml /I) 

iiV  at/1) 

00 

34.60 

4.90 

15 

24.33 

34.53 

23.21 

4. 35 

30 

24.32 

34.69 

23.33 

4.73 

56 

23.33 

35.03 

23. SP 

4.54 

106 

21.86 

35.17 

24.40 

4.90 

156 

20.32 

35.12 

24.79 

4.59 

206 

18.13 

34.85 

25.15 

5.38 

314 

10.89 

34.20 

26.19 

3.73 

425 

07.56 

34.17 

26.71 

2.26 

544 

06.13 

34.23 

26.94 

1.04 

371 

04.40 

34.43 

27,31 

1.21 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

s 

<rt 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   nn) 

CO 

24.34 

34.60 

23.26 

0.000 

1.823 

10 

24.32 

34.54 

23.22 

0.046 

1.776 

20 

24.32 

34.54 

23.22 

0.093 

1.730 

30 

24.30 

34.69 

23.34 

0.139 

1.684 

50 

24.29 

35.00 

23.53 

0.223 

1.594 

75 

24.03 

35.08 

23.70 

0.336 

1.487 

100 

22.50 

35.16 

24.22 

0.435 

1.397 

150 

20.39 

35.13 

24.77 

0.611 

1.212 

200 

13.52 

34.91 

25.09 

0.766 

1.057 

250 

15.62 

34.54 

25.50 

0.905 

0.918 

300 

11.62 

34.22 

26.07 

1.020 

0.803 

400 

07.95 

34.17 

26.65 

1.195 

0.628 

500 

06.61 

34.20 

26.86 

1.332 

0.490 

600 

05.77 

34.28 

27.03 

1.452 

0.371 

700 

05.13 

34.35 

27.15 

1.558 

0.265 

SCO 

X  V  w  w 

04.68 

04.  CO 

34.41 
34.43 

27.27 
27.39 

1.653 
1.823 

0.170 
0.000 
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STATION     1 


M/V  Hugh  M.   Smith:    Cruise   10,    20    18'N.  ,    159    20'W.  ,    July  21, 
1951,     Messenger  time:     1820  GCT.     Weather:     02,    cloud  cover- 
age 6.     Wind:    060°,    16  kt.     Sea:     5-8  ft.     Wire  angle:    42° 
of  water:     2500  f. 


Depth 


OBSERVED 


DEPTH 

T 

S 

o-t 

02 

PO4-P 

(m) 

rc) 

(°/oo) 

(ml/1) 

(W  at/1) 

00 

25.90 

34.65 

22. SI 

4.65 

08 

25.94 

34.65 

22.81 

4.66 

22 

25.94 

1/ 

4.70 

42 

26.05 

34.74 

22.84 

4.69 

80 

25.36 

3  4.79 

23.09 

4.96 

146 

21.18 

1/ 

210 

17.64 

34.87 

25.28 

4.70 

270 

11.96 

34.23 

26.02 

4.28 

332 

OS. 79 

34.04 

26.42 

3.77 

393 

08.19 

34.17 

26.62 

2.30 

520 

06.33 

2/ 

659 

05.37 

34.35 

27.14 

0.96 

823 

04.64 

2/ 

1.79 

INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

ADIOOO-AD 

(m) 

(°C) 

(°/oo) 

(dyn.  m) 

(dyn.   m) 

00 

25.93 

34.65 

22.31 

0.000 

1.845 

10 

25.94 

34.65 

22.90 

0.051 

1.794 

20 

25.94 

34.68 

22.83 

0.101 

1.744 

30 

25. 9S 

34.71 

22.34 

0.151 

1.694 

50 

26.04 

34.76 

22.96 

0.252 

1.593 

75 

25.97 

34.79 

22.90 

0.377 

1.468 

100 

23.30 

35.05 

23.90 

0.490 

1.355 

150 

20.99 

35.15 

24.63 

0.676 

1.169 

200 

ie.25 

34.93 

25.17 

0.832 

1.013 

250 

14.10 

34.47 

25.77 

0.961 

0.384 

300 

09.90 

34.06 

26.25 

1.064 

0.781 

400 

OS. 11 

34.18 

26.63 

1.230 

0.615 

500 

06.62 

34.2s 

26.92 

1.365 

0.480 

600 

05.72 

34.33 

27.08 

1.479 

0.366 

700 

05.18 

34.37 

27.17 

1.531 

0.264 

800 

04.72 

34.40 

27.25 

1.676 

0.169 

1000 

03.92 

34.46 

"7.39 

1.945 

o.coo 

y    Sample  lost.     Bottle  tripped  accidentally. 

Z/    Value  did  not  fit  the  temperature-salinity  curve. 
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STATION    2 

M/V  Hugh  M.  Smith;    Cruise  10,    21°03>N.  ,    159°14'W..    July  22, 
1951.     Messenger  time:    0211  GCT.     Weather:    not  recorded. 
Wind:    020°    14  kt.      Sea:    not  recorded.     Wire  angle:    00    . 
Depth  of  water:    2500  f. 


OBSERVED 


DEPTH 

T 

S 

«rt 

02 

PO4-P 

(m) 

(*»C) 

r/oo) 

(ml/1) 

(W  at/1) 

04 

2b. bO 

34,77 

22.69 

4.75 

20 

26.48 

34.78 

22.74 

4.75 

40 

26.49 

34.77 

22.73 

4.75 

80 

23.60 

35.01 

23.79 

5.16 

155 

19,76 

35.06 

24.89 

4.56 

300 

10.74 

34.18 

26.20 

4.26 

438 

07,02 

34.01 

26.66 

2.64 

585 

05.64 

34,23 

27.01 

1.09 

725 

05.00 

34,34 

27.18 

0.95 

874 

04.4  0 

34.42 

27.30 

1.06 

1163 

03.61 

1/ 

1454 

02.96 

34."5l 

27.52 

1.69 

1753 

02.42 

34.57 

27.61 

1.96 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

26.61 

34.77 

22.69 

0.000 

1.844 

10 

26.59 

34.77 

22.69 

0.052 

1.792 

20 

26,48 

34.78 

22.73 

0.103 

1.741 

30 

26,48 

34.75 

22.73 

0.155 

1.689 

50 

26.. 49 

34.78 

22.73 

0.257 

1.587 

75 

24.02 

34.97 

23.63 

0.375 

1.469 

100 

22.64 

35.12 

24.14 

0.477 

1.367 

150 

19.95 

35.07 

24.84 

0.661 

1,193 

200 

17.83 

34.87 

25.23 

0.801 

1,043 

250 

14.13 

34.49 

25.78 

0.92S 

0.916 

300 

10.74 

34.18 

26.20 

1.033 

0.811 

400 

07.73 

34.01 

26.55 

1.205 

0.639 

500 

06.35 

34.07 

26.79 

1.349 

0.495 

600 

05.57 

34.24 

27.02 

1.471 

0.373 

700 

05.11 

34.33 

27.15 

1.577 

0.267 

800 

04.71 

34.38 

27,23 

1.673 

0.171 

1000 

03.94 

34.46 

27.38 

1.S44 

0.000 

U    Value  did  not  fit  the  temperature-salinity  curve. 
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STATION    3 

M/V  Hugh  M.   Smith:    Cruise   10,    21°44'N.,    159°13'W.,    July  22, 
1951.     Messenger  time:     0905  GCT.     Weather:     03,    cloud  cover- 
age not  recorded.     Wind:     060°,    15  kt.     Sea:     3-5  ft.     Wire  angle: 
30°.     Depth  of  water:     1850  f. 


OBSERVED 


DEPTH 
(m) 

T 
(°C) 

S 
(O/oo) 

"•t 

Oz 
(ml/1) 

PO4-P 
(k«  at/1) 

OC 

25.90 

34.88 

23.01 

4.86 

10 

25.86 

34.86 

22.99 

4.82 

27 

25.42 

34.88 

23.15 

4.80 

51 

23.75 

35.02 

23.75 

5.25 

100 

21.88 

35.17 

24.40 

5.02 

197 

17.81 

34.84 

25.22 

4.54 

294 

12.72 

34.27 

25.90 

4.54 

387 

08.82 

34.08 

26.45 

3.71 

485 

06.  ?1 

33.99 

26.67 

2.26 

578 

05.53 

34.14 

?6.95 

1.29 

767 

04.54 

1/ 

958 

04.12 

34.44 

27.35 

1.24 

156 

03.53 

1/ 

1.26 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

25.86 

34.88 

23.00 

0.000 

1.832 

10 

25.86 

34.86 

22.99 

0.049 

1.783 

20 

25.86 

34.87 

23.00 

C.098 

1.734 

30 

25.17 

34.89 

23.22 

0.145 

1.687 

50 

23.77 

35.02 

23.74 

0.234 

1.598 

75 

22.64 

35.13 

24.15 

0.334 

1.498 

100 

21.88 

35.17 

24.40 

0.426 

1.406 

150 

20.49 

35.11 

24.73 

0.597 

1.235 

200 

17.68 

34.83 

25.23 

0.749 

1.083 

250 

15.78 

34.60 

25.50 

0.883 

0.949 

300 

12.34 

34.25 

25.96 

1.000 

0.832 

400 

08.52 

34.07 

26.48 

1.188 

0.644 

500 

06.60 

34*00 

26.70 

1.340 

0.492 

600 

05.34 

34.19 

27.01 

1.467 

0.365 

700 

04.78 

34.34 

27.19 

1.570 

0.262 

800 

04.49 

34.39 

27.27 

1.662 

0.170 

1000 

04.01 

34.45 

27.36 

1.832 

0.000 

_!_/    Value  did  not  fit  the  temperature-aalinity  curve. 
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STATION    4 

M/V  Hugh  M.   Smith:    Cruise  10,    22°22'N.  ,    159°15'W..    July  22, 
1951.     Messenger  time:    1635  GCT.     Weather:     01,    cloud  cover- 
age 5,     Wind:    040°,    13  kt.     Sea:     3-5  ft.     Wire  angle:     32°.    Depth 
of  water:     1250  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

02 

PO4-P 

(m) 

(°C) 

(°/oo) 

(ml/l) 

(W  at/1) 

CO 

25.60 

34.62 

23.04 

4.82 

09 

25.60 

34.83 

23.05 

4.86 

26 

25.62 

34.85 

23.06 

4.34 

50 

25.44 

34.87 

23.13 

4.94 

99 

23.17 

35.08 

23.97 

5.11 

187 

19.56 

35.05 

24.93 

4.55 

271 

13.71 

34.33 

25.75 

4.52 

352 

10.06 

34.06 

26.23 

4.30 

^39 

07,57 

34.02 

26.59 

2.85 

525 

06.38 

34.03 

26.76 

1.98 

701 

04.88 

1/ 

888 

04.24 

34.41 

77.31 

0.99 

1077 

03.68 

1/ 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

25.59 

34.82 

23.04 

0.000 

1.910 

10 

25.60 

34.83 

23.05 

0.043- 

1.862 

20 

25.61 

34.84 

23.05 

0.097 

1.813 

30 

25.62 

34.85 

23.05 

0.145 

1.765 

50 

25.44 

34.87 

23.12 

0.241 

1*669 

75 

24.06 

35.00 

23.64 

0.354 

1*556 

100 

23.14 

35.09 

23.93 

0.457 

1*453 

150 

21.10 

35.19 

24.63 

0.641 

1.269 

200 

19.32 

35.02 

24.97 

0.802 

1.108 

250 

16.00 

34.61 

25.46 

0.943 

0.967 

300 

12.03 

34.19 

25.97 

1.061 

0.849 

400 

08. 5C 

34.03 

26.45 

1.249 

0.661 

500 

06.66 

34.02 

26.71 

1.403 

0.507 

600 

05.65 

34.13 

26.93 

1.533 

0.377 

700 

04.90 

34.27 

27.13 

1.644 

0.266 

800 

04.52 

34.35 

27.23 

1.742 

0.152 

1000 

03.91 

34.50 

27.41 

1.910 

0.000 

j_/    Value  did  not  fit  the  temperature-salinity  curve. 
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STATION    5 

M/V  Hugh  M.  Smith:    Cruise   10,    23°02'N,,    159°15'W.,    July  22, 
1951.     Messenger  time:    2311  GCT.     Weather:    01,    cloud  cover- 


age 4.     Wind:    040^ 
of  water:    2600  f. 


16  kt.     Sea:     3-5  ft.     Wire  angle:     27°.     Depth 


OBSERVED 


DEPTH 

T 

S 

n 

02 

PO4-P 

(m) 

(°C) 

(**/oo) 

(ml/l) 

(Kg  at/1) 

01 

25,90 

34.80 

22.93 

4.87 

09 

25.89 

34.79 

22.93 

4.86 

28 

25.80 

34.85 

23.00 

4.85 

5U 

25.11 

34.55 

23.22 

5.05 

108 

23.32 

35.06 

23. Ql 

5.11 

213 

19.20 

35.07 

25.04 

4.57 

316 

13.14 

34.34 

25. S7 

4.42 

414 

08.89 

34.13 

26.43 

4.04 

516 

06.83 

34.02 

26.69 

2.23 

615 

05.52 

34.12 

26.94 

1.08 

818 

04.52 

1/ 

1020 

03.86 

34.59 

27.50 

1.24 

1228 

03.38 

34.56 

27.52 

2.99 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

fft 

AD 

ADIOOO-AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

25.91 

34.80 

22.93 

0.000 

1.974 

10 

25.88 

34.79 

22.93 

0.049 

1.925 

20 

25.86 

34.84 

22.97 

0.099 

1.875 

30 

25.79 

34.85 

23.00 

0.148 

1.826 

50 

25.73 

34.35 

23.02 

0.245 

1.729 

75 

24.53 

34.90 

23.42 

0.362 

1.612 

100 

23.56 

35.03 

23.31 

0.470 

1.504 

150 

21.90 

35.18 

24.40 

0.663 

1.311 

200 

19.80 

35.12 

24.92 

0.831 

1.143 

250 

17.06 

34.81 

25.37 

0.976 

0.998 

300 

14.00 

34.43 

25.76 

1.101 

0.873 

400 

09.28 

34.15 

26.42 

1.301 

0.673 

500 

07.10 

34.02 

26.65 

1.459 

0.515 

600 

05.72 

34.09 

26. S9 

1.595 

0.379 

700 

05.00 

34.24 

27.09 

1.710 

0.264 

800 

04.61 

34.35 

27.22 

1.S09 

0.165 

ICOO 

03.96 

34.57 

27.47 

1.974 

0.000 

_!_/    Value  did  not  fit  the  temperature-salinity  curve. 
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STATION    6 

M.  V  Hugh  M.   Smith:    Cruise  10,    22°48'N.,    158°25'W.,    July  23, 
1951.     Messenger  time:     0738  GCT.     Weather:    not  recorded. 
Wind:     not  recorded, 
of  water:    2600  f. 


Sea:    not  recorded.     Wire  angle:     14   .    Depth 


OBSERVED 


DEPTH 

T 

S 

<rt 

02 

PO4-P 

(m) 

(*'C) 

{°/oo) 

(ml/1) 

(|xg  at /I) 

CO 

25.70 

34.86 

23.03 

4.87 

10 

25.74 

34.87 

23.04 

4. 88 

30 

25.73 

34.85 

23.03 

4.83 

58 

25.73 

34.87 

23.04 

4.90 

118 

21.94 

1/ 

4.99 

232 

17.84 

34.86 

25.22 

4.50 

342 

11.26 

34.10 

26.05 

4.45 

448 

07.68 

34.03 

26.58 

3.28 

561 

06.36 

34.15 

26.86 

1.35 

669 

05.10 

34.24 

27. OS 

0.34 

392 

04.43 

34.43 

27.31 

1.22 

lllC 

03.75 

34.47 

27.41 

1.33 

1321 

03.26 

34.47 

27.46 

1.51 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

25.73 

34.86 

23.03 

0.000 

1.953 

10 

25.74 

34.87 

23.03 

0.048 

1.905 

20 

25.74 

34.86 

23.02 

0.097 

1.856 

30 

25.73 

34.85 

23.02 

0.145 

1.808 

50 

25.73 

34.86 

23.03 

0.243 

1.710 

75 

25.73 

34.87 

23.04 

0.364 

1.589 

100 

23.16 

35.07 

23.96 

0.475 

1.478 

150 

20.72 

35.17 

24.71 

0.657 

1.296 

200 

19.03 

35.01 

25.04 

0.814 

1.139 

250 

17.13 

34.76 

25.31 

0.958 

0.995 

300 

14.22 

34.38 

25. 6S 

1.086 

0.867 

400 

08.82 

34.04 

26.41 

1.291 

0.662 

500 

06.78 

34.11 

26.76 

1.444 

0.509 

600 

05.64 

34.19 

26.97 

1.570 

0.383 

700 

04.97 

34.26 

27.11 

1.680 

0.273 

800 

04.69 

34.36 

27.22 

1.778 

0.175 

1000 

04.11 

34.46 

27,36 

1.953 

0.000 

y    Sample  lost. 
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STATION    7 

M/V  Hugh  M.   Smith:    Cruise   10,    22°08'N. ,    158°24'W.,    July  23, 
1951.     Messenger  time:     1355  GCT.     Weather:    02,    cloud  cover- 
age 8.     Wind:    not  recorded.     Sea:    not  recorded.     Wire  angle: 
21°.     Depth  of  water:     2700  f. 


OBSERVED 


DEPTH 
(m) 

T 

s 

(O/oo) 

<rt 

oz 

(ml/1) 

PO4-P 
(M  at/1) 

01 

25t80 

34.65 

22.85 

4.85 

11 

25.86 

34.66 

22.84 

4.85 

29 

25.86 

34.65 

22.84 

4.84 

57 

25.02 

34.94 

23.31 

5.09 

11^ 

22.26 

35.15 

24.28 

4.81 

226 

18.09 

34.88 

25.18 

4.63 

339 

10.71 

34.14 

26.18 

3.82 

446 

07.85 

34.04 

26.56 

3.15 

559 

05.90 

34.08 

26.86 

1.70 

667 

04.93 

34.19 

2  7.06 

0.84 

890 

04.16 

34.44 

27,35 

1.41 

1105 

03.66 

34.47 

27.42 

1.35 

1316 

03.12 

1/ 

1.51 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

ADIOOO-AD 

(m) 

(°C) 

(°/oo) 

(dyn.  m) 

(dyn.   m) 

00 

25.83 

34.65 

22.84 

0.000 

1.923 

10 

25.86 

34.66 

22.84 

0.050 

1.873 

20 

25.86 

34.66 

22.84 

0.101 

1.822 

30 

25.86 

34.65 

22.83 

0.151 

1.772 

50 

25.54 

34.82 

2  3.06 

0.250 

1.673 

75 

24.00 

35.04 

23.69 

0.363 

1.560 

100 

22.93 

35.13 

24.07 

0,465 

1.458 

150 

20.54 

35.13 

24.73 

0.644 

1.279 

200 

18.91 

34.98 

25.04 

0.800 

1.123 

250 

17.00 

34.75 

25.34 

0.943 

0.980 

300 

13.22 

34.30 

25.82 

1,068 

0.855 

400 

08.84 

34.09 

26.45 

1,264 

0.659 

500 

06.86 

34.03 

26.69 

1,418 

0.505 

600 

05.48 

34.12 

26.94 

1,549 

0.374 

700 

04.79 

34.23 

27.11 

1,660 

0.263 

800 

04.41 

34.39 

27.27 

1.756 

0.167 

1000 

03.89 

34.46 

27,39 

1.923 

0.000 

1/    Value  did  not  fit  the  temperature -salinity  curve. 
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STATION    8 

M/V  Hugh  M.   Smith:    Cruise  10,    21°29'N.,    158°25'W.,    July  23. 
1951,     Messenger  time:     2044  GCT.     Weather:    01,    cloud  cover- 
age 9.     Wind:    not  recorded.     Sea:    <  1  ft.     Wire  angle:    02   . 
Depth  of  water:     1350  f. 


OBSERVED 


DEPTH 
(m) 

T 

s 

r/oo) 

•rt 

Oz 

(ml/l) 

PO4-P 
(M  at/1) 

00 

26.20 

34.64 

22.71 

4.80 

10 

26.06 

34.57 

22.71 

4.78 

25 

26.00 

34.58 

22.74 

4.82 

56 

24. 9S 

34.42 

22.93 

4.99 

111 

22.93 

34.91 

23.94 

5.06 

219 

17.26 

34.77 

25.29 

4.51 

327 

10.56 

34.12 

26.19 

4.27 

437 

07.9li/ 

34.17 

26.65 

2.09 

437 

07.971/ 

34.17 

26.65 

543 

06.55 

34.22 

26. "9 

1.24 

647 

05.51 

34.27 

27.06 

1.05 

855 

04.48 

34.40 

27. 2P 

1.34 

1065 

03.88 

34.51 

27.43 

1.33 

1267 

03.38 

34.50 

27.47 

2.92 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

26.23 

34.64 

22.71 

0.000 

1.935 

10 

26.06 

34.57 

22.71 

0.052 

1.883 

20 

26.04 

34.58 

22.72 

0.103 

1.832 

30 

25.99 

34.57 

22.73 

0.154 

1.761 

50 

25.12 

34.44 

22.90 

0.256 

1.679 

75 

24.47 

34.48 

23.12 

0.373 

1.557 

100 

23.52 

34.70 

23.57 

0.492 

1.443 

150 

21.45 

35.04 

24.42 

0.690 

1.245 

200 

18.43 

34.91 

25.11 

0.853 

1.0S2 

250 

15.07 

34. A9 

25.58 

C.9S8 

0.947 

300 

11.91 

34.20 

26.00 

1.102 

0.833 

400 

08.64 

34.14 

26.52 

1.236 

0.649 

500 

07.04 

34.20 

26.80 

1.432 

0.503 

600 

05.95 

34.25 

26.98 

1.556 

0.379 

700 

05.21 

34.30 

27,11 

1.666 

0.269 

800 

04.71 

34.37 

27.23 

1.764 

0.  171 

1000 

03.99 

34.49 

27.40 

1.935 

0.000 

U      Thermometers  did  not  agree  within  0.  02°C  tolerance. 
Average  value  used  in  constructing  temperature-salinity 
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STATION    8-A 

M/V  Hugh  M.   Smith:    Cruise  10,    21°26'N.  ,    158°25'W.,    July  19, 
1951.     Messenger  time:     2333  GCT.     Weather:    02,    cloud  cover- 
age 4.     Wind:    040°,    14  kt.     Sea:     1-3  ft.     Wire  angle:     07°. 
Depth  of  water:     1300  f. 


OBSERVED 


DEPTH 
(m) 

T 
(°C) 

S 

r/oo) 

«-t 

oz 

(ml /I) 

PO4-P 
(►ig  at/1) 

00 

?6.20 

34. 7P 

22. B4 

5.00 

10 

26.14 

34.80 

2  2.P.6 

4.84 

30 

26.08 

1/ 

4.°6 

61 

24.36 

34.89 

23.47 

5.09 

118 

22.12 

1/ 

4.97 

235 

17.30 

1/ 

350 

09.98 

34T12 

26.29 

4.24 

461 

07.42 

34.16 

26.72 

1.83 

578 

05.78 

34.p 

27.01 

1.16 

690 

05.05 

1.22 

919 

04.25 

2/ 

1141 

03.60 

34.53 

27.47 

1.33 

1353 

03.16 

2/ 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

ADIOOO-AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.  m) 

00 

26.17 

34.78 

22.83 

0.000 

1.877 

10 

26.14 

34.80 

22.86 

0.050 

1.827 

20 

26.11 

34.81 

22.87 

0.100 

1.777 

30 

26.08 

34.82 

22.89 

0.150 

1.727 

50 

25.15 

34.83 

23.18 

0.247 

1.630 

75 

23.62 

34.98 

23.75 

0.358 

1.519 

100 

22.46 

35.13 

24.20 

0.458 

1.419 

150 

20.67 

35.13 

24.70 

0.634 

1.243 

200 

18.86 

34.96 

25.04 

0.792 

1.085 

250 

16.59 

34.71 

25.40 

0.933 

0.944 

300 

13.05 

34.35 

25.89 

1.054 

0.823 

400 

OS. 59 

34.13 

26.52 

1.243 

0.634 

500 

06.83 

34.19 

26.32 

1.388 

0.489 

600 

05.60 

34.27 

27.04 

1.508 

0.369 

700 

05.02 

34.33 

27.16 

1.612 

0.265 

800 

04.63 

34.38 

27.24 

1.708 

0.169 

1000 

04.01 

34.49 

27.40 

1.877 

0.000 

IJ    Sample  lo«t.     Nansen  bottle  leaked. 

£/    Value  did  not  fit  the  temperature-salinity  curve. 
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STATION    9 

M/V  Hugh  M.  Smith:    Cruise  10,    20°50'N, ,    158°25'W.,    July  23, 
1951.     Messenger  time:     0850  GCT.     Weather:    not  recorded. 
Wind:    direction  not  recorded,    22  kt.     Sea:    not  recorded.     Wire 
angle:     58°.     Depth  of  water:    2350  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

02 

PO4-P 

(m) 

(*>C) 

(*»/oo) 

(ml/l) 

(W  at/1) 

00 

26.20 

34.63 

22.70 

4.83 

10 

26.26 

34.60 

22.67 

4.79 

20 

26.24 

34.60 

22.63 

4.79 

42 

25.90 

34.75 

22.90 

4.92 

81 

24.22 

34.92 

23.54 

5.18 

151 

20.02 

35.00 

24.78 

4.86 

210 

14.66 

34.42 

25.62 

4.17 

269 

10.36 

34.17 

26.26 

3.42 

330 

08.78 

34.19 

26.54 

2.43 

387 

07.88 

34.23 

26.71 

2.02 

503 

06.42 

34,37 

27.02 

2.29 

617 

05.72 

34.35 

27.10 

0.86 

775 

05.08 

34.44 

27.25 

1/ 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

»-t 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

26.24 

34.63 

22.70 

0.000 

1.777 

10 

26.26 

34.60 

22.67 

0.052 

1.725 

20 

26.24 

34.60 

22.67 

0.104 

1.673 

30 

26.16 

34.63 

22.72 

0.155 

1.622 

50 

25. SO 

34.77 

22.94 

0.256 

1.521 

75 

24.47 

34.90 

23.44 

0.374 

1.403 

100 

23.16 

34.98 

23.89 

0.481 

1.296 

150 

20.40 

35.01 

24. 6S 

0.665 

1.112 

200 

15.71 

34.55 

25.4? 

0.S13 

0.964 

250 

11.30 

34.19 

26.11 

0.926 

0.851 

300 

09.42 

34.17 

26.42 

1.017 

0.760 

400 

07.71 

34.24 

26.74 

1.170 

0.607 

500 

06.48 

34.36 

27.00 

1.295 

0.482 

600 

05.81 

34.34 

27.07 

1.405 

0.372 

700 

05.34 

34.39 

27.17 

1.508 

0.269 

800 

05.00 

34.45 

27.26 

1.603 

0.174 

1000 

04.50 

34.49 

27.34 

1.777 

0.000 

IJ    Sample  spoiled. 
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STATION    10 

M/V  Hugh  M.  Smith;    Cruise   10,   20°17'N.,    158"*21'W.,    July  24, 
1951.     Messenger  time:     1733  GCT.     Weather:    not  recorded. 
Wind:    060°,    12  kt.     Sea:    not  recorded.     Wire  angle:    42°. 
Depth  of  water:     2520  f. 


OBSERVED 


DEPTH 
(m) 

T 
{°C) 

S 
(O/oo) 

"■t 

Oz 

(ml/l) 

PO4-P 
(M  at/l) 

00 

26.30 

34.88 

22.88 

5.03 

07 

26.26 

34.92 

22.91 

4.81 

21 

26.28 

34.92 

22.90 

4.85 

41 

24.10 

34.97 

23.61 

5.16 

79 

20.50 

35.01 

24.65 

4.97 

156 

14.84 

34.48 

25.63 

4.15 

233 

10.64 

34.16 

26.21 

4.12 

307 

08.65 

34.14 

26.52 

2.62 

383 

07.28 

34.17 

26.75 

2.09 

'*5't 

06.55 

34.22 

26. «9 

1.18 

608 

05.56 

34.39 

27.15 

1.19 

lib 

04.94 

34.41 

27.24 

1.01 

962 

04.21 

34.44 

27.34 

1.22 

INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

"t 

AD 

ADIOOO- AD 

(m) 

(*'C) 

(°/oo) 

(dyn.  m) 

(dyn.   m) 

00 

26.26 

34.88 

22.88 

0.000 

1.586 

10 

26.26 

34.92 

22.91 

0.050 

1.536 

20 

26.28 

34.92 

22.90 

0.099 

1.487 

30 

26.28 

34.93 

22.91 

0.149 

1.437 

50 

22.56 

35.01 

24.08 

0.237 

1.349 

75 

20.79 

35.02 

24.58 

0.328 

1.258 

100 

19.01 

34.93 

24.98 

0.408 

1.178 

150 

15.30 

34.54 

25.57 

0.545 

1.041 

200 

12.07 

34.23 

25.99 

0.658 

0.928 

250 

10.03 

34.16 

26.31 

0.754 

0.832 

300 

08.80 

34.15 

26.50 

0.838 

0.748 

400 

07.08 

34.19 

26.79 

0.984 

0.602 

500 

06.26 

34.26 

26.95 

1.110 

0.476 

600 

05.63 

34.39 

27.13 

1.219 

0.367 

700 

05.20 

34.40 

27.19 

1.317 

0.269 

800 

04.84 

34.41 

27.24 

1.411 

0.175 

1000 

04.14 

34.44 

27.34 

1.586 

0.000 
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STATION    1 1 

M/V  Hugh  M.  Smith:    Cruise   10,    18°45'N. ,    157°30'W.,    July  25, 
1951.     Messenger  time:     0646  GCT.     Weather:    01,    cloud  cover- 
age not  recorded.     Wind:    070   ,    16  kt.      Sea:    1-3  ft.     Wire  angle: 
32°.     Depth  of  water:     2425  f. 


OBSERVED 


DEPTH 
(m) 

T 
(«C) 

S 
(°/oo) 

<rt 

oz 

(ml/1) 

PO4-P 
(W  at/1) 

00 

25.90 

09 

25.86 

27 

25.88 

51 

25.72 

101 

25.48 

194 

20.76 

282 

12.24 

367 

09.0li/ 

367 

09.071/ 

45t 

07.25 

541 

06.46 

719 

05.44 

901 

04.48 

1090 

04.04 

34.61 

22.30 

4.86 

34.61 

22.30 

4.85 

34.61 

22.80 

4.84 

34.59 

22.33 

4.87 

34.65 

22.95 

4.94 

35.11 

24.66 

4. 88 

34.21 

25.95 

3.52 

34.14 

26.46 

2.79 

34.14 

26.45 

34.14 

26.73 

1.77 

34.28 

26.95 

0.93 

34.46 

27,22 

1.03 

34.50 

27.36 

1.04 

2/ 

0.92 

INTERPOLATED 

AND      CALCULATED 

DEPTH 
(m) 

T 
("C) 

S 
(°/oo) 

't 

AD 
(dyn.  m) 

ADIOOO-AD 
(dyn.   nn) 

00 

25.86 

34.61 

22.80 

0.000 

10 

25.86 

34.61 

22.80 

0.051 

20 

25.87 

34.61 

22.80 

0.101 

30 

25.88 

34.61 

22.79 

0.152 

50 

25.75 

34.59 

22.8? 

0.253 

75 

25.64 

34.60 

22.86 

0.380 

100 

25.49 

34.65 

22.94 

0.505 

150 

23.45 

35.01 

23.83 

0.73? 

200 

20.24 

35.06 

24.76 

0.917 

250 

15.13 

34.50 

25.57 

1.061 

300 

11.28 

34.18 

26.10 

1.173 

400 

08.36 

34.14 

26.56 

1.350 

500 

06.81 

34.20 

26.83 

1.492 

600 

06.11 

34.35 

27.04 

1.612 

700 

05.58 

34.44 

27.18 

1.716 

800 

05.02 

34.49 

27.29 

1.809 

1000 

04.14 

34.50 

27.39 

1.976 

1.976 
1.925 
1.875 
1.824 
1.723 
1.596 
1.471 
1.244 
1.059 
0.915 
0.803 
0.626 
0.484 
0.364 
0.260 
0.167 
0.000 


y    Thermometer*  did  not  agree  within   0.  OZ^C   tolerance. 
Average  value  used  in  constructing  temperature -salinity 
curve. 

2/    Value  did  not  fit  the  temperature -salinity  curve. 
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STATION    12 

M/V  Hugh  M.   Smith:    Cruise   10,    19°32'N.  ,    157°28'W.,    July  25, 
1951.     Messenger  time:     1435  OCT.     Weather:    03,    cloud  cover- 
age  10.     Wind:    240°,    4  kt.     Sea:     1-3  ft.     Wire  angle:     11°. 
Depth  of  water:    2360  f . 


OBSERVED 


DEPTH 

T 

S 

o-t 

oz 

PO4-P 

(m) 

rc) 

(«/oo) 

(ml/1) 

(M  »t/l) 

00 

26.00 

34.66 

22.79 

4.84 

11 

25.95 

34.64 

22.80 

4.85 

29 

25.84 

34.65 

22.84 

4.86 

60 

25.37 

34.67 

23.00 

4.86 

118 

23.25 

35.04 

23.91 

5.15 

235 

16.36 

34.61 

25.38 

4.35 

349 

09.76 

34.17 

26.36 

2.99 

459 

07.86 

34.29 

26.76 

1.34 

57A 

06.34 

34.27 

26.96 

0.74 

583 

05.90 

34.40 

27.11 

0.70 

909 

04.71 

34.50 

27.33 

1.14 

1129 

03.97 

34.51 

27.42 

1.16 

1343 

03.40 

34.51 

27.48 

1.51 

INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

«rt 

AD 

ADIOOO-AD 

(m) 

("C) 

(°/oo) 

(dyn.  m) 

(dyn.  m) 

00 

26.01 

34.66 

22.79 

0.000 

1.944 

10 

25.96 

34.64 

22.79 

0.051 

1.893 

20 

25.91 

34.64 

22.81 

0.101 

1.843 

30 

25.84 

34.65 

22.84 

0.152 

1.792 

50 

25.56 

34.66 

22.93 

0.252 

1.692 

75 

25.25 

34.69 

23.05 

0.374 

1.570 

100 

24.83 

34.77 

23.24 

0.494 

1.450 

150 

21.32 

35.12 

24.51 

0.698 

1.246 

200 

17.85 

34.80 

25.17 

0.356 

1.088 

250 

15.62 

34.53 

25.49 

0.992 

0.952 

300 

12.44 

34.24 

25.93 

1.111 

0.833 

400 

08.76 

34.23 

26.57 

1.296 

0.648 

500 

07.30 

34.27 

26.82 

1.438 

0.506 

600 

06.22 

34.30 

26.99 

1.562 

0.382 

700 

05.33 

34.41 

27.12 

1.671 

0.273 

SCO 

05.31 

34.47 

27.24 

1.770 

0.174 

1000 

04.34 

34.50 

27.37 

1.944 

0.000 
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STATION     1 3 

M/V  Hugh  M.  Smith:    Cruise  10,    20°07'N.,    157°28'W.,    July  25, 
1951.     Messenger  time:    2014  GCT,     Weather:    01,    cloud  cover- 


age 5.     Wind:    040",    19  kt. 
Depth  of  water:    2260  f. 


Sea:     1-3  ft.     Wire  angle:     31' 


OBSERVED 


DEPTH 

T 

S 

<rt 

©2 

PO4-P 

(m) 

rc) 

r'/oo) 

(ml/1) 

(M  at/1) 

01 

25t90 

34.67 

22.85 

4.82 

11 

25. S8 

34.64 

22.82 

4.86 

29 

25.38 

34.65 

22.83 

4.83 

56 

25.86 

34.64 

22.82 

4.84 

110 

24.90 

34.60 

23.09 

4.97 

215 

16.83 

34.63 

25.29 

4.15 

320 

10.08 

34.17 

26.31 

3.14 

420 

08.37 

34.25 

26.65 

1.71 

524 

06.79 

34.22 

26.86 

1.08 

625 

06.19 

34.35 

27.04 

0.70 

833 

04.88 

34.48 

27.30 

1.27 

1041 

04.12 

34.49 

27,39 

1.38 

1247 

03.52 

34.51 

27.47 

1.42 

INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

s 

n 

AD 

AD  1000- AD 

(m) 

(**C) 

(°/oo) 

(dyn.  m) 

(dyn,    m) 

00 

25.87 

34.63 

22.85 

0.000 

1.939 

10 

25.88 

34.64 

22,82 

0.050 

1.889 

20 

25.88 

34.64 

22,82 

0.101 

1.838 

30 

25.88 

34.65 

22,82 

0.151 

1.788 

50 

25.86 

34.65 

22,83 

0.252 

1.637 

75 

25.84 

34.63 

22,82 

0.379 

1.560 

100 

25.22 

34.58 

22,97 

0.504 

1.435 

150 

22.39 

35.07 

24. IB 

0.722 

1.217 

200 

18.07 

34.78 

25.10 

0.891 

1.048 

250 

13. S8 

34.33 

25.71 

1.023 

0.916 

300 

10.67 

34.18 

26.21 

1.129 

0,810 

400 

08.72 

34.23 

26. 5S 

1.300 

0.639 

500 

07,08 

34.21 

26.80 

1.443 

0.496 

600 

06.34 

34.32 

26.99 

1.567 

0.372 

700 

05.68 

34.43 

27.16 

1.675 

0.264 

600 

05.06 

34.48 

27.27 

1,769 

0.170 

1000 

04.29 

34.50 

27.37 

1.939 

0.000 
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STATION     14 


Smith:    Cruise   10,    20°43'N.,    157°29'W.,    July  26, 

Weather:    01,    cloud  cover- 
3  ft.     Wire  angle:     12°. 


M/V  Hugh 

1951.  Messenger  time:  0137  GCT. 
age  3.  Wind:  080°,  14  kt.  Sea:  1- 
Depth  of  water:     1500  f. 


OBSERVED 


DEPTH 
(m) 

T 
(°C) 

S 
r/oo) 

<rt 

oz 

(ml/1) 

PO4-P 
(W  at/1) 

00 

26.20 

34.60 

22.69 

4.82 

10 

26.02 

34.61 

22.76 

4.84 

29 

25.98 

34.61 

22.76 

4.87 

59 

25.38 

34.54 

22.90 

4.92 

115 

22.70 

35.01 

24.05 

5.01 

224 

15.90 

34.54 

25.43 

4.13 

333 

09.66 

34.20 

26.41 

2.S2 

438 

07.74 

34.16 

26.67 

1.83 

547 

06.30 

34.25 

26.95 

1.25 

653 

05.49 

34.35 

27.12 

0.87 

872 

04.74 

34.49 

27.32 

1.21 

1086 

03.88 

34.50 

27.42 

1.24 

1300 

03.29 

34.49 

27.47 

2.09 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

ADIOOO- AD 

(m) 

ec) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

26.20 

34.60 

22.69 

0.000 

1.879 

10 

26.02 

34.61 

22.75 

0.051 

1.828 

20 

26.00 

34.61 

22.76 

0.103 

1.776 

30 

25.98 

34.61 

22.76 

0.154 

1.725 

50 

25.69 

34.57 

22.82 

0.255 

1.624 

75 

24.56 

34.66 

23.23 

0.377 

1.502 

100 

23.66 

34.83 

23.63 

0.489 

1.390 

150 

20.98 

35.10 

24.59 

0.6S2 

1.197 

200 

17.90 

34.77 

25.13 

0.840 

1.039 

250 

14.12 

34.36 

25.68 

0.972 

0.907 

300 

11.00 

34.19 

26.16 

1.080 

0.799 

400 

08.37 

34.18 

26.59 

1.252 

0.627 

500 

06.83 

34.20 

26.83 

1.393 

0.486 

600 

05.80 

34.31 

27.05 

1.513 

0.366 

700 

05.29 

34.39 

27.17 

1.616 

0.263 

800 

04.97 

34.46 

27.27 

1.710 

0.169 

1000 

04.20 

34.50 

27.38 

1.879 

0.000 
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STATION     1 5 

M/V  Hugh  M.  Smith;    Cruise  10,    21°02'N. ,    157°29'W.  ,    July  26, 
1951,     Messenger  time:     0524  OCT.     Weather:     01,    cloud  cover- 
age 4.     Wind:    020°,    22  kt.     Sea:     1-3  ft.     Wire  angle:     00°, 
Depth  of  water:     30  f. 


OBSERVED 


DEPTH 
(m) 

T 
(*'C) 

S 
(^/oo) 

"•t 

oz 

(ml/1) 

PO4-P 
(M  at/1) 

00 

26.00 

34.57 

22.72 

4.91 

10 

26.08 

34.61 

22.74 

4.92 

25 

26.00 

34.62 

22.77 

4.92 

35 

25.83 

34.58 

22.79 

4*88 

INTERPOLATED   AND   CALCULATED 


DEPTH 
(m) 


(°C) 


(°/oo) 


n 


AD 
(dyn,   m) 


AD  1000- AD 
(dyn.   m) 


00 

26.05 

34.57 

10 

26.08 

34.61 

20 

26.05 

34.62 

30 

25.94 

34.61 
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STATION    16 

M/V  Hugh  M.   Smith;    Cruise  10,    21°17'N.,    157°26'W.,    July  26, 
1951.     Messenger  time:    0840  GCT.     Weather:     01,    cloud  cover- 
age not  recorded.     Wind:    040°,    28  kt.     Sea:     5-8  ft.     Wire  angle: 
12°.     Depth  of  water:     336  f. 


OBSERVED 


DEPTH 
(m) 

T 
("C) 

S 
r/oo) 

<rt 

Oz 

(ml/l) 

PO4-P 
(M  at/1) 

00 

25.60 

34.56 

22.86 

4.95 

10 

25.58 

34.61 

22.89 

4.93 

24 

25.53 

34.57 

22.86 

4.92 

48 

25.53 

34.61 

22.89 

4.93 

96 

23.36 

34.99 

23.84 

5.12 

192 

17.56 

34.82 

25.26 

4.59 

287 

12.41 

34.24 

25.94 

3.99 

383 

09.33  1/ 

34.11 

26.39 

3.74 

383 

O9.39T/ 

34.11 

26.38 

479 

06.75 

34.11 

26.77 

2.18 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

n 

AD 

ADIOOO- AD 

(m) 

(**C) 

(°/oo) 

(dyn.  m) 

(dyn.   m) 

00 

25.57 

34.56 

10 

25.58 

34.61 

20 

25.58 

34.58 

30 

25.58 

34.57 

50 

25.58 

34.62 

75 

24.35 

34.85 

100 

23.27 

35.00 

150 

21.17 

35.19 

200 

17.10 

34.76 

25  0 

13.96 

34.36 

300 

11.95 

34.21 

400 

08.93 

34.11 

1/    Thermometers  did  not  agree  within   0.02    C  tolerance. 
Average  value  used  in  constructing  temperature-salinity 
curve. 
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STATION     17 


M/V  Hugh  M.  Smith:    Cruise  10,    21    45'N.  ,    157    29'W.  .    July  26, 
1951.     Messenger  time:     1340  GCT.     Weather:     22,    cloud  cover- 
age not  recorded.     Wind:     040°.    18  kt.     Sea:     3-5  ft.     Wire  angle: 
15°.     Depth  of  water:     1600  f. 


OBSERVED 


DEPTH 
(m) 

T 
(*»C) 

s 

(O/oo) 

o-t 

02 

(ml/1) 

PO4-P 
(Hg  at/1) 

00 

25.80 

34.65 

22.87 

4.85 

10 

25.76 

34.65 

22.87 

4.86 

25 

25.68 

34.78 

22.99 

4.88 

53 

25.48 

34.84 

23.09 

4.88 

lOA 

22.47 

35.19 

24.25 

5.16 

200 

18.68 

34.97 

25.10 

4.64 

292 

12.35 
O8.93I' 

34.17 

25.90 

4.42 

389 

34.13 

26.47 

3.06 

389 

08.991/ 

34.13 

26.46 

A83 

06.74 

34.10 

26.77 

2.17 

576 

05. 7C 

34.18 

26.96 

1.24 

760 

04.82 

34.42 

27.26 

1.43 

953 

04.00 

34.47 

27.39 

1.14 

142 

03.38 

34.49 

27.46 

1.44 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.  m) 

(dyn.   nn) 

00 

25.76 

34.65 

22.36 

0.000 

1.857 

10 

25.76 

34.65 

22.36 

0.050 

1.807 

20 

25.70 

34.73 

22.94 

0.100 

1.757 

30 

25.62 

34.79 

23.01 

0.149 

1.708 

50 

25.47 

34. ?4 

23.09 

0.246 

1.611 

75 

23.64 

35.07 

23.82 

0.357 

1.500 

100 

22.52 

35.18 

24.22 

0.455 

1.402 

150 

20.96 

35.25 

24.71 

0.631 

1.226 

200 

18.68 

34.97 

25.09 

0.787 

1.070 

250 

15.28 

34.48 

25.52 

0.924 

0.933 

300 

11.94 

34.16 

25.96 

1.040 

0.817 

400 

08.68 

34.14 

26.51 

1.226 

0.631 

500 

06.48 

34.12 

26. "1 

1.372 

0.485 

600 

05.60 

34.20 

26.99 

1.494 

0.363 

700 

05.08 

34.37 

27.18 

1.600 

0.257 

800 

04.66 

34.43 

27.28 

1.693 

0.  164 

1000 

03.87 

34.48 

27.40 

1.857 

0.000 

y    Thermometer*  did  not  agree  within  0.02*0  tolerance. 
Average  value  used  in  constructing  temperature-salinity 
curve. 
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STATION     18 
Depth  of  water:     2600  f. 


OBSERVED 


01 

10 

26 

51 

99 

190 

277 

359 

*^7 

A47 

532 

707 

880 

1056 


00 

10 

20 

30 

50 

75 

100 

150 

200 

250 

300 

^00 

500 

600 

700 

800 

1000 


25.40 
25t41 
25.41 
25.39 
22.69 
20.41 

16.50 

10.66 

08.271' 

08.15i/ 

06.36 

04.88 

04.18 

03.58 


34.79 

23.08 

4.91 

34.73 

23.07 

4.90 

34.79 

23.08 

4.91 

34.80 

23.09 

4.90 

34.98 

24.03 

5.14 

35.21 

24.83 

4.66 

34.62 

25.36 

4.61 

34.14 

26.19 

4.67 

34.09 

26.54 

2.72 

34.09 

26.56 

34.04 

26.77 

1.94 

34.29 

27.15 

1.46 

34.33 

27.26 

0.89 

2/ 

INTERPOLATED   AND   CALCULATED 


DEPTH 
(m) 


(°C) 


(°/oo) 


•rt 


AD 
(dyn.   m) 


AD  1000- AD 
(dyn.   m) 


25.40 

25.41 

25.41 

25.41 

25.39 

23.52 

22.69 

21.99 

20.05 

17.57 

14.80 

09.36 

06.95 

05.58 

04.90 

04.43 

03.78 


34.79 

34.78 

34.79 

34.79 

34.80 

34.91 

34.98 

35.10 

35.17 

34.85 

34.41 

34.13 

34.04 

34.15 

34.28 

3  4.32 

34.37 


23.08 

23.07 

23.07 

23.07 

23.09 

2  3.73 

24.02 

24.31 

24.89 

25.20 

25.57 

26.39 

26.69 

26.95 

27.13 

27.22 

27.32 


0.000 

0.048 

0.096 

0.144 

0.240 

0.353 

0.455 

0.645 

0.815 

0.965 

1.098 

1.309 

1.466 

1.597 

1.707 

1.804 

1.931 


1.981 

1.933 

1.885 

1.837 

1.741 

1.628 

1.526 

1.336 

1.166 

1.016 

0.883 

0.672 

0.515 

0.384 

0.274 

0.177 

0.000 


1/     Thermometer,  did  not  agree  within  0.02°C  ;«>^"--^ 
-      Average  value  used  in  constructing  temperature-.alxnity 

curve. 
2/    Value  did  not  fit  the  temperature-salinity  curve. 
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STATION     19 

M/V  Hugh  M.  Smith:    Cruise  10,    21°51'N.,    156°45'W.  ,    July  27, 
1951.     Messenger  time:     0308  GCT.     Weather:     01,    cloud  cover- 
age 8.     Wind:     090°,    18  kt.     Sea:     3-5  ft.     Wire  angle:     25°. 
Depth  of  water:     2750  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

oz 

PO4-P 

(m) 

(°C) 

(O/oo) 

(ml /I) 

(W  at/1) 

01 

25.60 

34.66 

23.00 

4.90 

09 

25.59 

34.63 

22.74 

4.85 

27 

25.54 

34.60 

22.70 

4,87 

53 

24.86 

34.62 

22.76 

5,08 

106 

22. 6S 

35.09 

23.32 

5.14 

206 

17.72 

34.39 

24.63 

4.80 

304 

11.76 

34.10 

25.96 

3.60 

396 

08.82 

34.05 

27.08 

3.55 

496 

06.68 

34.04 

27.56 

2.23 

590 

05.63 

34.14 

27,32 

1.25 

736 

04,35 

34.34 

27.45 

1.34 

983 

03.77 

34.42 

27.54 

1.39 

1182 

03.34 

1/ 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

AD  1000- AD 

(m) 

(°C) 

("/oo) 

(dyn.   m) 

(dyn.    m) 

00 

25.57 

34.66 

22.93 

0.000 

1.891 

10 

25.59 

34.63 

22.90 

0.050 

1.841 

20 

25.57 

34.61 

22.39 

0.099 

1.792 

30 

25.54 

34.60 

22,89 

0.149 

1.742 

50 

25.54 

34.62 

22,91 

0,249 

1.642 

75 

24.10 

34.78 

23,46 

0.367 

1.524 

100 

23.00 

35.07 

24,00 

0,472 

1.419 

150 

19.60 

35.12 

24,97 

0,647 

1.244 

200 

17.96 

34.87 

25,20 

0,794 

1.097 

250 

15.40 

34.46 

25,48 

0,929 

0.962 

300 

11.90 

34.11 

25,93 

1,047 

0.844 

400 

08.72 

34.05 

26,43 

1,238 

0.653 

500 

06.60 

34,04 

26,73 

1,391 

0.5  00 

600 

05.55 

34.15 

26,95 

1.519 

0.372 

700 

04.80 

34.28 

27,14 

1.628 

0.263 

800 

04.29 

34.35 

27,26 

1.723 

0.168 

1000 

03.72 

34.43 

27,35 

1.891 

0.000 

}_l    Value  did  not  fit  the  temperature-salinity  curve. 
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STATION    20 
o 


M/V  Hugh  M.  Smith;    Cruise  10,  21    lO'N..    156    35'W.,   July  27, 
1951.     Messenger  time:    0938  GCT.     Weather:    01,    cloud  cover- 
age not  recorded.     Wind:     060    ,    3  kt.     Sea:     1-3  ft.     Wire  angle: 
not  recorded.     Depth  of  water  256  f. 


OBSERVED 


DEPTH 
(m) 

T 

CO 

S 
C/oo) 

o-t 

oz 

(ml/l) 

PO4-P 
{^g  at/1) 

00 
10 
24 

49 

99 

197 

295 

344 


25.20 
25.20 
25.20 
25.06 
23.28 
19.54 
11.10 
09.77 


34.78 
34.76 
34.77 
34.78 
35.03 
35.09 
34.11 
34.14 


23.14 
23.12 
23.13 
23.18 
23.90 
24.97 
26.08 
26.34 


4.87 
4.88 
4.88 
4.88 
5.12 
4.63 
4.30 
3.38 


INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

AD  1000-AD 

(m) 

(**C) 

("/oo) 

(dyn.  m) 

(dyn.   m) 

00 

25.19 

34.78 

10 

25.20 

34.76 

20 

25.20 

34.76 

30 

25.19 

34.77 

50 

25.05 

34.78 

75 

24.22 

34.66 

100 

23.27 

35.03 

150 

21.38 

35.20 

200 

19.40 

35.07 

250 

14.55 

34.37 

300 

11.02 

34.11 
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STATION    21 


M/V  Hugh  M.   Smith:    Cruise   10,    20"50'N.,    156   45'W..    July  27. 
1951.     Messenger  time:     1340  GCT.     Weather:    01,    cloud  cover- 


age not  recorded.     Wind:     060 


6  kt.     Sea:    <  1  ft.     Wire  angle: 


00" 


Depth  of  water:     27  f. 


DEPTH 
(m) 


(°C) 


OBSERVED 


S 
r/oo) 


<rt 


02 

(ml/1) 


PO4-P 

(fig  at/1) 


00 

25.80 

3^.59 

22.52 

4.80 

10 

25.65 

34.57 

22. 8A 

4,82 

25 

?5.A6 

3A.57 

22.84 

4.80 

INTERPOLATED   AND   CALCULATED 


DEPTH 
(m) 


(°C) 


(°/oo) 


fft 


AD 
(dyn.   m) 


AD  1000- AD 
(dyn.   m) 


00 
10 
20 


25.77 
25.65 
25.65 


34.59 
34.57 
34.57 
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STATION    22 

M/V  Hugh  M.   Smith:    Cruise   10,    20°20>N.  ,    156°39'W.,    July  27, 
1951.     Messenger  time:     1837  GCT.     Weather:    01,    cloud  cover- 
age 2.     Wind:     060°,    24  kt.     Sea:     3-5  ft.     Wire  angle:     38°.    Depth 
of  water:     1200  f. 


OBSERVED 


DEPTH 

T 

S 

<rt 

Oz 

PO4-P 

(m) 

{°C) 

(°/oo) 

(ml/1) 

(^g  at/1) 

01 

25.80 

34.64 

22.84 

4.93 

08 

25. e6 

34.63 

22.82 

4.86 

22 

25. ?7 

1/ 

4.88 

45 

25. S6 

34.61 

22.81 

4.84 

86 

25.00 

34. 6S 

23.12 

4.92 

162 

19.99 

34.98 

24.77 

4.72 

240 

16.16 

34.65 

25.46 

4.31 

313 

11.15 

34.20 

26.14 

3.54 

400 

08.59 

34.20 

26.58 

2.28 

4S1 

06.8  6 

34.22 

26.85 

1.33 

654 

05.55 

34.45 

27.20 

1.65 

833 

04.77 

34.45 

27.29 

1.02 

1021 

03.74 

2/ 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

25.83 

34.64 

22. °3 

0.000 

1.P82 

10 

25.86 

34.63 

22.81 

0.050 

1.832 

20 

25.87 

34.62 

22.80 

0.101 

1.781 

•2  r^ 

25. C7 

34.61 

22.80 

0.152 

1.730 

50 

25.86 

34.61 

22.80 

0.253 

1.629 

75 

25.70 

34.61 

22.85 

0.380 

1.502 

100 

23.60 

34.83 

23.6':' 

0.496 

1.386 

15C 

20.43 

34.99 

24.65 

0.686 

1.196 

200 

17.50 

34.79 

25.25 

0.839 

1.043 

250 

14.50 

34.45 

25.67 

0.969 

0.913 

300 

11.95 

34.22 

26.01 

1.081 

0.801 

400 

08.58 

34.20 

26.57 

1.262 

0.620 

500 

06.67 

34.23 

26.87 

1.401 

0.481 

600 

05.89 

34.34 

27.06 

1.518 

0.364 

700 

05.37 

34.41 

27.18 

1.621 

0.261 

800 

04.92 

34.44 

27.26 

1.715 

0.167 

1000 

03.85 

34.48 

27.41 

1.882 

0.000 

I  /    Sample  lost. 

2^/    Value  did  not  fit  the  temperature-salinity  curve. 
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STATION    23 

M/V  Hugh  M.   Smith:    Cruise  10,    19°37'N. ,    156°40'W.,    July  27, 
1951.     Messenger  time:    0017  GCT.     Weather:    01,    cloud  cover- 
age 1.     Wind:     180°,    10  kt.     Sea:    <  1  ft.     Wire  angle:     35°. 
Depth  of  water:    2550  f. 


OBSERVED 


DEPTH 

T 

s 

«rt 

02 

PO4-P 

(m) 

(°C) 

(°/oo) 

(ml/1) 

(M  at/1) 

00 

26.40 

34.62 

22.65 

4.84 

09 

25.82 

34.66 

22. °6 

4.86 

25 

25.52 

34.66 

22.95 

4.87 

50 

23.32 

34.69 

23.48 

4.98 

96 

22.27 

35.00 

24.22 

5.04 

leo 

16.92 

34.83 

25.42 

4.93 

255 

12. 4S 

34.33 

26.00 

3.77 

329 

09.58. 

ly 

34.16 

26.40 

2.96 

329 

09.64 

1/ 

34.18 

26.39 

406 

07. C5' 

34.17 

26.66 

2.07 

A90 

06.98 

34.24 

26.85 

1.17 

632 

05.55 

34.40 

27.12 

1.13 

789 

05.18 

34.44 

27.23 

1.00 

964 

04.32 

34.44 

27.33 

1.17 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

"■t 

AD 

ADIOOO-AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

26.38 

34.62 

22.6^ 

0.000 

1.753 

10 

25.81 

34.66 

22.85 

0.051 

1.702 

20 

25.60 

34.66 

22.92 

0.101 

1.652 

30 

25.27 

34.66 

23.02 

0.150 

1.603 

50 

23.82 

34.69 

23.48 

0.243 

1.510 

75 

23.04 

34.93 

23.88 

0.349 

1.404 

100 

22.17 

35.08 

24.25 

0.446 

1.307 

150 

18.96 

35.02 

25.06 

0.613 

1.140 

200 

15.28 

34.64 

25.65 

0.747 

1.006 

250 

12.70 

34.35 

25.96 

0.860 

0.893 

300 

10.65 

34.21 

26.24 

0.959 

0.794 

400 

07.92 

34.17 

26.65 

1.125 

0.62S 

500 

06.90 

34.26 

26.87 

1.261 

0.492 

600 

06.06 

34.38 

27.07 

1.378 

0.375 

700 

05.53 

34.42 

27.17 

1.481 

0.272 

800 

05.11 

34.44 

27.24 

1.577 

0.176 

1000 

04.13 

34.44 

27.34 

1.753 

0.000 

W    Thermometers  did  not  agree  within  0.02°C  tolerance. 
Average  value  used  in  constructing  temperature-salinity 
curve. 
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STATION    24 

M/V  Hugh  M,   Smith:    Cruise   10,    19°02'N.,    156°40'W..    July  28, 
1951.     Messenger  time:     0542  OCT,     Weather:     01,    cloud  cover- 
age 6.     Wind:     120°,    18  kt.     Sea:     3-5  ft.     Wire  angle:     15°. 
Depth  of  water:     2530  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

02 

PO4-P 

(m) 

{°C) 

(O/oo) 

(ml/1) 

(jig  at/1) 

01 

26. 4C 

34.63 

22.64 

4.P5 

11 

26.44 

34.64 

22.64 

4.C8 

31 

26.40 

34.62 

22.64 

4. 83 

60 

25.94 

34.60 

22.77 

4.90 

lie 

24.08 

34.72 

23.43 

4.92 

232 

16.24 

34.60 

25.40 

4.20 

345 

09.34 

34.17 

26.43 

3.09 

454 

07.56 

34.23 

26.75 

1.39 

569 

06.72 

34.34 

26.96 

0.80 

6S0 

05.66 

34.41 

27.15 

0.86 

9C7 

04.72 

34.49 

27.32 

1.36 

1127 

03. 9S 

34.51 

27,42 

1.18 

1340 

03.40 

34.54 

27.50 

1.47 

INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

OC 

26.43 

34.63 

22, bh 

0.000 

1.936 

10 

26.44 

34.64 

22.64 

0.052 

1.884 

20 

26.42 

34.63 

22.64 

0.104 

1.832 

30 

26.40 

34.62 

22.64 

0.157 

1.779 

50 

25.22 

34.60 

22.68 

0.261 

1.675 

75 

25.66 

34.61 

22.86 

0.389 

1.547 

100 

24.93 

34.64 

23.09 

0.512 

1.424 

150 

21.48 

35.01 

24.38 

0.722 

1.214 

200 

18.40 

34.86 

25.03 

0.886 

1.050 

250 

14.80 

34.45 

25.61 

1.022 

0.914 

300 

11.40 

34.22 

26.11 

1.132 

0.804 

400 

03.15 

34.20 

26.64 

1.305 

0.631 

500 

07.05 

34.29 

26.87 

1.442 

0.494 

C  ^  '^ 
0  w  w 

06.49 

34.36 

27.00 

1.562 

0.374 

7C0 

05.5  4 

34.42 

27.17 

1.669 

0.267 

800 

05.05 

34.46 

27.26 

1.764 

0.172 

ICCO 

04.40 

34.50 

27.36 

1.936 

0.000 
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STATION    25 

M/V  Hugh  M.  Smith;    Cruise   10,    18°22'N. ,    156°40'W,,    July  28. 
1951.     Messenger  time:     1205  GCT.     Weather:     02,    cloud  cover- 
age not  recorded.     Wind:    040°,    21  kt.     Sea:     5-8  ft.     Wire  angle: 
25°.     Depth  of  water:     2600  f. 


OBSERVED 


DEPTH 

T 

S 

n 

oz 

PO4-P 

(m) 

(°C) 

(°/oo) 

(ml/1) 

(|xg  at /I) 

00 

25.80 

34.67 

22.86 

4.88 

07 

25. r4 

34.65 

22.34 

4.85 

21 

25.86 

34.67 

22.85 

4.86 

42 

25.84 

34.69 

22.87 

4.84 

80 

25.50 

34.63 

22.97 

4.90 

150 

22.04 

34.91 

24.16 

5.05 

218 

18.12 

34.82 

25.12 

4.51 

278 

12.84 

34.23 

25.89 

3.84 

338 

09.51 

34.18 

26.41 

3.05 

395 

07.94 

34.19 

26.67 

2.00 

511 

06.38 

34.42 

27.06 

1.54 

645 

05.60 

34.39 

27.14 

0.87 

811 

04.36 

34.44 

27,27 

1.00 

INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

25.34 

34.67 

22.85 

0.000 

1.913 

10 

25.35 

34.65 

22.83 

0.050 

1.863 

20 

25.86 

34.67 

22.84 

0.101 

1.812 

30 

25.35 

34.68 

22. r6 

C.151 

1.762 

50 

25.34 

34.69 

22.37 

0.251 

1.662 

75 

25. 5C 

34.68 

22.96 

0.376 

1.537 

100 

25.32 

34.68 

23.02 

0.493 

1.415 

150 

22.04 

34.91 

24.15 

0.716 

1.197 

200 

19.38 

34.91 

24.87 

0.891 

1.022 

250 

15.45 

34.50 

25.50 

1.034 

0.879 

300 

11.55 

34.22 

26.08 

1.148 

0.765 

400 

07.84 

34.19 

26.65 

1.319 

0.594 

500 

06. 4C 

34.41 

27,04 

1.446 

0.467 

600 

05. 7G 

34.41 

27.13 

1.552 

0.361 

700 

05.33 

34.40 

27.13 

1.651 

0.262 

800 

04.90 

34.44 

27.26 

1.745 

0.16S 

leoo 

04.10 

34.50 

2  7.40 

1.913 

0.000 

100 


STATION    26 

M/V  Hugh  M.  Smith:    Cruise   10,    18°10'N.,    155°35'W.,    July  29, 
1951,     Messenger  time:     0845  GCT,     Weather:     01,    cloud  cover- 
age not  recorded.     Wind:    080°,    20  kt.     Sea:     3-5  ft.     Wire  angle: 
17°.     Depth  of  water:     2675  f. 


OBSERVED 


DEPTH 
(m) 

T 
(°C) 

S 
(°/oo) 

<rt 

(ml/1) 

PO4-P 
(^g  at /I) 

00 

25.20 

34.60 

23.00 

4.88 

10 

25.22 

34.69 

23.06 

4.  88 

29 

25.2  2 

34.61 

23.00 

4.88 

56 

25.01 

34.63 

23.08 

4.93 

112 

22.14 

35.04 

24.23 

5.10 

218 

14.04 

34.35 

25.6° 

3.61 

323 

09.03 

34.19 

26.50 

2.8  2 

424 

07.31 

34.22 

26.78 

1.33 

529 

06.52 

34.36 

27.00 

l.OB 

631 

05.78 

34.40 

27.13 

0.71 

8  40 

04.74 

34.49 

27.32 

1.08 

1C43 

04.02 

34.52 

27.42 

1.15 

1246 

03.54 

34.54 

27.49 

1.25 

INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

ADIOOO-AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.    m) 

00 

25.20 

34.60 

22.99 

0.000 

1.744 

10 

25.22 

34.69 

2  3.06 

0.043 

1.696 

20 

25.22 

34.66 

23.03 

0.097 

1.647 

30 

25.22 

34.61 

23.00 

0.145 

1.599 

50 

25.12 

34.62 

23.03 

0.243 

1.501 

75 

23.52 

34.87 

23.70 

0.356 

1.333 

100 

22.60 

35.00 

24.06 

0.453 

1.286 

150 

20.40 

35.06 

24.72 

0.637 

1.107 

200 

16.67 

34.68 

25.36 

0.787 

0.957 

250 

11.30 

34.21 

26.12 

0.902 

0.842 

300 

09.57 

34.19 

26.41 

0.993 

0.751 

400 

07.62 

34.21 

26.73 

1.147 

0.597 

•     500 

06.73 

34.33 

26.94 

1.276 

0.468 

600 

06.00 

34.39 

27.09 

1.383 

0.356 

700 

05.33 

34.44 

27.20 

1.489 

0.255 

800 

04.89 

34.49 

27.30 

1.580 

0.164 

1000 

04.15 

34.52 

27.41 

1  .744 

0.000 
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STATION    27 


M/V  Hugh  M.   Smith:    Cruise   10, 
1951.     Messenger  time:     1820  GCT 


18°37'N. 


154"27'W. 
Weather:     01, 


July  29. 


cloud  cover- 
age 5.     Wind:     070°,    14  kt.     Sea:     1-3  ft.     Wire  angle:     35°. 
Depth  of  water:     2900  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

oz 

PO4-P 

(m) 

(**C) 

(O/oo) 

(ml/1) 

(m  at/1) 

CO 

25.20 

34.61 

23.00 

4.86 

09 

25.23 

34.56 

22.96 

4.85 

26 

25.24 

34.56 

22.96 

4.85 

51 

24.56 

34.55 

23.16 

4.97 

97 

22.50 

35.00 

24.10 

5.09 

188 

16.54 

34.76 

25.46 

4.63 

276 

10.34 

34.16 

26.26 

3.12 

359 

1/ 

2/ 

1.31 

44A 

07.42 

34.34 

26. P6 

0.74 

527 

06. B7 

34.38 

26.97 

0.42 

701 

05.46 

34.44 

27.20 

0.92 

584 

04.82 

34.47 

27.30 

0.64 

1075 

04.14 

34.41 

27.33 

0.68 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

ADIOOO-AD 

(m) 

<°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

CO 

25.21 

34.61 

23.00 

0.000 

1.741 

10 

25.23 

34.56 

22.96 

0.049 

1.692 

20 

25.24 

34.56 

22.95 

0.098 

1.643 

30 

25.24 

34.56 

22.95 

0.147 

1.594 

50 

24.57 

34.55 

23.15 

0.244 

1.A97 

75 

23.22 

34. R£ 

23.79 

0.355 

1.386 

100 

22.42 

35.01 

24.12 

0.455 

1.286 

150 

19.65 

35.04 

24.90 

0.629 

1.112 

200 

15.35 

34.61 

25.61 

0.767 

0.974 

250 

11.20 

34.13 

26.12 

0.S77 

0.864 

300 

09.20 

34.18 

26.36 

0.970 

0.771 

400 

07.93 

34.30 

26.74 

1.125 

0.616 

500 

07.05 

34.36 

26.92 

1.254 

0.487 

600 

06.26 

34.41 

27.07 

1.369 

0.372 

700 

05.47 

34.44 

27.19 

1.471 

0.270 

300 

C5.10 

34.46 

27.23 

1.565 

0.176 

ICCO 

04.40 

34.46 

27.33 

1.741 

0.000 

1/    Values  did  not  fit  the  temperature-depth  curve. 
Z/    Value  did  not  fit  the  temperature-salinity  curve. 
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STATION    28 

M/V  Hugh  M.  Smith!    Cruise  10,    19°13'N.,    154°30'W.,    July  29, 
1951.     Messenger  time:    2330  GCT.     Weather:    01,    cloud  cover- 
age 5.     Wind:    050°.    18  kt.     Sea:     3-5  ft.     Wire  angle:    27°. 
Depth  of  water:     3000  f. 


OBSERVED 


DEPTH 
(m) 

T 
(°C) 

S 
r/oo) 

<rt 

(ml /I) 

PO4-P 

(M  *t/l) 

CO 

25.30 

34.60 

22.97 

4.39 

09 

25.25 

34.60 

22.93 

4.92 

27 

25.16 

34.50 

23.01 

4.93 

53 

25.13 

34.59 

23.01 

4.90 

104 

22.68 

35.10 

24.12 

5.19 

204 

17.54 

34.78 

25.23 

4.50 

303 

10.28 
0  8 . 9  5I' 

34.16 

r6.27 

3.56 

398 

2/ 

O.BO 

398 

09.0li/ 

497 

07.65 

34.35 

26.84 

0.54 

593 

06.62 

34.33 

27.00 

0.44 

795 

05.32 

34.47 

27.24 

0.91 

997 

04.30 

34.46 

27.35 

0.90 

1202 

03.76 

34.49 

27,43 

2.33 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

«-t 

AD 

ADIOOO-AD 

(m) 

(°C) 

("/oo) 

(dyn.  m) 

(dyn.   m) 

00 

25.28 

34.60 

22.97 

0.000 

1.849 

10 

25.25 

34.60 

22.98 

0.049 

1.800 

20 

25.20 

34.60 

22.99 

0.098 

1.751 

30 

25.16 

34.60 

23.01 

0.147 

1.702 

50 

25.13 

34.59 

23.01 

0.244 

1.605 

75 

24.05 

34.73 

23.44 

0.361 

1.483 

100 

22.82 

35.07 

24.05 

0.466 

1.383 

150 

20.52 

35.10 

24.71 

0.646 

1.203 

200 

17.72 

34. S2 

25.22 

0.798 

1.0?1 

250 

13.50 

34.30 

25.76 

0.926 

0.923 

300 

10.38 

34.16 

26.25 

1.030 

0.819 

400 

0  *-' .  9  5 

34.22 

26.53 

1.201 

0.648 

500 

07.62 

34.36 

26.84 

1.345 

0.504 

600 

06.55 

34. 3S 

2  7.01 

1.467 

0.3'^2 

700 

05.87 

34.42 

27.13 

1.575 

0.274 

SOO 

05.30 

34.48 

27.24 

1.673 

0.176 

1000 

04.25 

34.46 

27.35 

1.S49 

0.000 

\_l  Thermometers  did  not  agree  within  0.02  C  tolerance. 
Average  value  used  in  constructing  temperature-depth 
curve. 

^/     Value  did  not  fit  the  temperature-salinity  curve. 
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STATION    29 

M/V  Hugh  M.   Smith:     Cruise  10,    19°55'N.,    154°29'W,,    July  30, 
1951.     Messenger  time:     0530  GCT.     Weather:     01,    cloud  cover- 
age 9.     Wind:     020°,    13  kt.     Sea:     1-3  ft.     Wire  angle:     25°. 
Depth  of  water:    no  data. 


OBSERVED 


DEPTH 

T 

S 

<rt 

Oz 

PO4-P 

(m) 

(°C) 

(O/oo) 

(ml/1) 

(W  at/1) 

CO 

i  u  •  ::  <- 

3  4.6i 

22.98 

4.35 

10 

2  5.34 

34.65 

22.99 

4.89 

27 

25.30 

34.65 

23.01 

4.88 

54 

24.44 

34.54 

23.18 

5.08 

106 

22.45 

34.93 

24.10 

5.04 

210 

17.92 

34.77 

25.14 

4.46 

311 

10.41 

34.22 

26.29 

2.81 

408 

09.191/ 

2/ 

1.05 

408 

09.041/ 

510 

07.21 

34.30 

26.86 

0.83 

609 

06.48 

34.39 

27,03 

0.62 

P16 

05.03 

34.46 

27.26 

1.0* 

1023 

04.33 

34.49 

27.37 

0.91 

1231 

03. 7C 

2/ 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

25.33 

34.63 

22.99 

0.000 

1.871 

10 

25.34 

34.65 

22.99 

0.049 

1.822 

20 

25.31 

34.65 

23.00 

0.098 

1.773 

30 

25.29 

34.65 

23.01 

0.146 

1.725 

50 

25.12 

34.54 

22.97 

0.244 

1.627 

75 

23.19 

34.79 

23.74 

0.358 

1.513 

100 

22.55 

34.96 

24.05 

0.460 

1.411 

150 

21.25 

35.08 

24.50 

0.644 

1.227 

200 

13.75 

34.86 

24.99 

0.803 

1.063 

250 

13.70 

34.34 

25.75 

0.941 

0.930 

300 

10.67 

34.22 

26.24 

1.045 

0.826 

400 

09.22 

34.24 

26.50 

1.213 

0.653 

500 

07.33 

34.29 

26.83 

1.364 

0.507 

600 

06.51 

34.38 

27.01 

1.486 

0.385 

700 

05.79 

34.43 

27.15 

1.593 

0.273 

800 

05.16 

34.46 

27.25 

1.690 

0.191 

1000 

04.86 

34.49 

27.30 

1.871 

0.000 

\J  Thermometers  did  not  agree  within  0.  02'*C  tolerance. 
Average  value  used  in  constructing  temperature-depth 
curve. 

ZJ    Value  did  not  fit  the  temperature-salinity  curve. 
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STATION    30 

M/V  Hugh  M.   Smith:    Cruise   10,    20°30'N.,    154°30'W,,    July  30, 
1951.     Messenger  time:     1115  OCT.     Weather:    02,    cloud  cover- 
age not  recorded.     Wind:    080°,    22  kt.     Sea:     3-5  ft.     Wire  angle: 
25°.     Depth  of  water:     3000  f. 


OBSERVED 


DEPTH 
(m) 

T 
(°C) 

S 
(°/oo) 

•rt 

Oz 

(ml /I) 

PO4-P 

(MS  at/1) 

00 

25.30 

34.63 

22.99 

4.G9 

09 

25.33 

34.61 

22.97 

4.88 

27 

25.32 

34.62 

22.98 

4.89 

53 

25.25 

34.59 

22.95 

4.91 

106 

22.57 

34.94 

24.03 

5.16 

208 

lc.38 

34.83 

25.10 

4.55 

309 

11.06 

34.19 

26.15 

3.09 

407 

09.001/ 

2/ 

1.22 

407 

09. 06^/ 

510 

06.90 

34.23 

26.85 

1.16 

6CS 

06.13 

34.33 

27.03 

0.72 

816 

05.04 

34.50 

27.30 

1.21 

1023 

04.33 

34.51 

27.38 

1.03 

1229 

03.69 

2/ 

3/ 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<^t 

AD 

ADIOOO-AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

25.32 

34.63 

22.98 

0.000 

1.893 

10 

25.33 

34.61 

22.96 

0.049 

1.844 

20 

25.32 

34.62 

22.97 

0.093 

1.795 

30 

2  5.31 

34.62 

22.95 

0.147 

1.746 

50 

25.28 

34.59 

22.96 

0.245 

1.648 

75 

23.75 

34.66 

23.47 

0.362 

1.531 

100 

22.73 

34.91 

23.96 

0.468 

1.425 

150 

21.50 

35.12 

24.46 

0.656 

1.237 

200 

19.00 

34.94 

24.99 

0.820 

1.073 

250 

15.10 

34.49 

25.57 

0.958 

0.935 

300 

11.48 

34.20 

26.08 

1.071 

0.822 

400 

09.14 

34.19 

26.48 

1.253 

0.640 

500 

C7.05 

34.22 

26.31 

1.400 

0.493 

600 

06.19 

34.32 

27.01 

1.523 

0.370 

700 

05.60 

34.44 

27.18 

1.629 

0.264 

800 

05.10 

34.49 

27.28 

1.723 

0.170 

1000 

04.39 

34.51 

27.37 

1.893 

0.000 

1/  Thermometers  did  not  agree  within  0.02  C  tolerance. 
Average  value  used  in  constructing  temperature-depth 
curve. 

2/    Value  did  not  fit  the  temperature-salinity  curve. 

3/    Value  did  not  fit  the  temperature -oxygen  curve. 
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STATION    31 

M/V  Hugh  M.  Smith:    Cruise   10.    21°06'N,,    154°54'W.,    July  30, 
1951.     Messenger  time:     1700  GCT.     Weather:     01,    cloud  cover- 
age 5.     Wind:    070°,    18  kt.     Sea:     1-3  ft.     Wire  angle:     10°. 
Depth  of  water:    no  data. 


OBSERVED 


DEPTH 

T 

S 

<rt 

oz 

PO4-P 

(m) 

("C) 

(«/oo) 

(ml /I) 

(M  at/1) 

00 

25.60 

34.95 

23.13 

4,78 

10 

25.64 

34.96 

23.14 

4.82 

31 

25.68 

34.96 

23.12 

4.82 

61 

23.60 

34.97 

23.76 

5.21 

120 

20.94 

35.27 

24.73 

4,94 

235 

14,92 

34.50 

25.62 

4.62 

3A9 

09.52 

34.14 

26.38 

3.12 

457 

06.92 

34.05 

26.71 

2.06 

569 

05.44 

34.14 

26.98 

1.10 

679 

04.84 

34.23 

2T.11 

0.64 

900 

04.20 

34.50 

27.39 

1.46 

1117 

03.62 

34.50 

27.45 

1.40 

1330 

03.16 

34.55 

27.53 

1.60 

INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

»t 

AD 

AD  1000- AD 

(m) 

rc) 

("/oo) 

(dyn.  m) 

(dyn.   m) 

00 

25.64 

34.95 

23.12 

0.000 

1.805 

10 

25.64 

34.96 

23.13 

0.047 

1.758 

20 

25.66 

34.96 

23.13 

0.095 

1.710 

30 

25.68 

34.96 

23.12 

0.143 

1.662 

50 

25.63 

34.96 

23.13 

0.238 

1.567 

75 

23.25 

35.05 

23.91 

0.346 

1.457 

XOO 

21.93 

35.24 

24.43 

0.442 

1.363 

150 

19.97 

35.18 

24.92 

0.608 

1.197 

200 

17.38 

34.83 

25.31 

0.754 

1.051 

250 

13.92 

34.39 

25.75 

0.880 

0.925 

300 

11.38 

34.21 

26.11 

0.987 

0.B18 

400 

08.20 

34.05 

26.54 

1.165 

0.640 

500 

06.23 

34.07 

26.81 

1.309 

0.496 

600 

05.22 

34.16 

27,00 

1.431 

0.374 

700 

04.78 

34.25 

27.12 

1.539 

0.266 

800 

04.-48 

34.34 

27.23 

1.636 

0.169 

1000 

03.95 

34.50 

27.41 

1.805 

0,000 
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STATION    32 

M/V  Hugh  M.  Smith:    Cruiae  10,    21°25'N.,    155°30'W.,    July  30, 
1951.     Messenger  time:    2107  GCT.     Weather;    02,    cloud  cover- 
age 8.     Wind:    100°,   21  kt.    Sea:    3-5  ft.     Wire  angle:     16°. 
Depth  of  water:    no  data. 


OBSERVED 


DEPTH 

T 

S 

<rt 

Oz 

PO4-P 

(m) 

(*>C) 

(°/oo) 

(ml/1) 

(M  *t/l) 

00 

25.50 

34.68 

22.96 

4.90 

10 

25.53 

34.65 

22.94 

4.92 

30 

25.46 

34.64 

22.95 

4.90 

59 

24.92 

34.64 

23.12 

5.07 

116 

21.66 

34.96 

24.30 

5.01 

233 

12.44 

34.24 

25.94 

4.26 

346 

09.04 

34.23 

26.53 

2.39 

455 

06.36 

34.08 

26.80 

1.89 

568 

05.42 

34.22 

27.03 

0.70 

678 

05.00 

34.38 

27.21 

0.85 

903 

04.38 

34.49 

27.36 

1.04 

1122 

03.74 

34.52 

27.45 

1.33 

1337 

03.27 

34.52 

27.50 

1.44 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

ADIOOO- AD 

(m) 

(°C) 

{°/oo) 

(dyn.  m) 

(dyn.   m) 

00 

25.53 

34.68 

22.95 

0.000 

1.757 

10 

25.53 

34.65 

22.93 

0.049 

1.708 

20 

25.50 

34.64 

22.93 

0.099 

1.658 

30 

25.46 

34.64 

22.95 

0.148 

1.609 

50 

25.43 

34.64 

22.95 

0.247 

1.510 

75 

24.23 

34.69 

23.35 

0.365 

1.392 

100 

22.75 

34.84 

23.90 

0.473 

1.264 

150 

19.43 

34.94 

24.se 

0.652 

1.105 

200 

14.50 

34.40 

25.63 

0.791 

0.966 

250 

11.83 

34.23 

26.04 

0.902 

0.P55 

300 

10.40 

34.24 

26.31 

0.998 

0.759 

400 

07.47 

34.12 

26.68 

1.159 

0.598 

500 

05.88 

34.12 

26.89 

1.292 

0.465 

600 

05.26 

34.29 

27.10 

1.405 

0.352 

700 

04.95 

34.40 

27.22 

1.504 

0.253 

800 

04.67 

34.45 

27.29 

1.594 

0.163 

1000 

04.09 

34.52 

27.41 

1.757 

0.000 
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STATION    33 

M/V  Hugh  M.   Smith:     Cruise   10,    21°51'N.,    156°45'W..    July  31, 
1951.     Messenger  time:     0901  GCT.     Weather:    01,    cloud  cover- 


age not  recorded.     Wind:     060 
20°.     Depth  of  water:     2700  f. 


21  kt.     Sea:     1-3  ft.     Wire  angle: 


OBSERVED 


DEPTH 

T 

S 

o-t 

Oz 

PO4-P 

(m) 

(°C) 

(°/oo) 

(ml/1) 

(|xg  at/1) 

01 

25i50 

34.73 

23.01 

4.S8 

10 

25.49 

34.71 

22.99 

4.90 

' 

28 

25.49 

34.70 

22.9? 

4.39 

56 

25.40 

34.69 

23.01 

4.94 

112 

22.36 

35.15 

24.25 

5.17 

221 

15.90 

1/ 

4.18 

330 

11.16 

34.23 

26.17 

4.91 

^34 

08.28 

34.13 

26.57 

2.66 

5^3 

06.15 

34.09 

26.84 

1.66 

647 

05.18 

34.20 

27.04 

0.95 

864 

04.26 

34.44 

27.34 

1.44 

1077 

03.64 

34.49 

27.44 

1.27 

1287 

03.16 

34.51 

27.50 

1.65 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.    m) 

00 

25.48 

34.73 

23.01 

0,000 

1.S59 

10 

25.49 

34.71 

22.99 

0,049 

1.810 

20 

25.49 

34.70 

22.99 

0,098 

1.761 

30 

25.48 

34.70 

22.98 

0.147 

1.712 

50 

25.43 

34.69 

22.99 

0.245 

1.614 

75 

23.75 

34.84 

23.61 

0.360 

1.499 

100 

22.65 

35.08 

24.11 

0.462 

1.397 

150 

20.15 

35.18 

24.87 

0.636 

1.223 

200 

17.07 

34.77 

25.33 

0.782 

1.077 

250 

14.52 

34.46 

25.67 

0.910 

0.949 

300 

12.42 

34.23 

25.96 

1.023 

0.836 

400 

09.12 

34.17 

26.46 

1.211 

0.648 

500 

06.90 

34.09 

26.73 

1.363 

0.496 

600 

05.55 

34.14 

26.95 

1.491 

0.368 

700 

04.86 

34.29 

27.15 

1.601 

0.258 

800 

04.45 

34.40 

27,28 

1,695 

0.164 

1000 

03.89 

34*48 

27,40 

1.859 

0.000 

_!,/    No  aajnple. 
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STATION    1 

M/V  Hugh  M.   Smith:    Cruise   12,    20°18'N.  ,    159°18'W.,   Octo- 
ber 24,    1951.     Messenger  time:     1320  GCT,     Weather:    00, 
cloud  coverage  3.     Wind:     120    ,    9  kt.     Sea:    3-5  ft.     Wire  angle: 
18°.     Depth  of  water:     2500  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

oz 

PO4-P 

(m) 

(°C) 

(O/oo) 

(ml/1) 

(Mg  at/1) 

00 

26.20 

34.96 

22.93 

0.32 

10 

26.17 

34.97 

22.98 

0.41 

29 

26.20 

34.96 

22.96 

0.18 

59 

24.84 

34.90 

23.33 

0.31 

115 

21.34 

35.01 

24.43 

0.42 

230 

13.49 

34.34 

25.30 

1.28 

341 

09.20 

34.16 

26.45 

1.99 

446 

07.18 

34.22 

26. eo 

2.73 

555 

06.06 

34.29 

27.01 

3.07 

662 

05.38 

34.38 

27.16 

3.20 

881 

04.54 

34.43 

27.30 

3.22 

1093 

03.82 

34.43 

27.37 

2.91 

1305 

03.29 

34.38 

27.38 

2.60 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

ADIOOO-AD 

(m) 

(°C) 

(°/oo) 

(dyn.  m) 

(dyn.   m) 

00 

26.15 

34.96 

22.97 

0.000 

1.777 

10 

26.17 

34.97 

22.97 

0.049 

1.728 

20 

26.19 

34.97 

22.97 

0.098 

1.679 

30 

26.20 

34.96 

22.96 

0.147 

1.630 

50 

26.18 

34.92 

22.93 

0.246 

1.531 

75 

23.38 

34.98 

23.82 

0.359 

1.418 

100 

21.95 

35.00 

24.25 

0.457 

1.320 

150 

19.88 

34.95 

24.77 

0.631 

1.146 

2CC 

16.25 

34.62 

25.41 

0.777 

1.000 

250 

12.60 

34.28 

25.93 

0.897 

0.880 

300 

10.60 

34.18 

26.22 

0.997 

0.780 

400 

07.92 

34.18 

26.66 

1.163 

0.614 

500 

06.52 

34.26 

26.92 

1.296 

0.481 

600 

05.71 

34.32 

27.07 

1.410 

0.367 

700 

05.18 

34.40 

27.20 

1.512 

0.265 

800 

04.78 

34.43 

27.27 

1.605 

0.172 

1000 

04.15 

34.44 

27.34 

1.777 

0.000 
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STATION  2 


M/V  Hugh  M.   Smith:    Cruise  12,    21°01'N,    159°14'W,,    Octo- 
ber 24,    1951.     Messenger  time:    2115  GCT.     Weather     00, 


cloud  coverage  7.     Wind:     120   ,   9  kt.     Sea: 
angle:    24°.     Depth  of  water:    2500  f. 


1-3  ft.     Wire 


OBSERVED 


DEPTH 

T 

S 

<rt 

oz 

PO4-P 

(m) 

(°C) 

(°/oo) 

(ml/1) 

<Mt  at/1) 

00 

26.50 

34.88 

22.81 

0.32 

10 

26.44 

34.89 

22.83 

0.37 

28 

26.43 

34.83 

22.33 

0.32 

55 

26.42 

34.88 

22.83 

0.27 

109 

22.22 

34.93 

24.16 

0.35 

214 

16.68 

34.67 

25.35 

0.82 

317 

10.25 

34.14 

26.26 

1.76 

414 

07.78 

34.13 

26.64 

2.43 

518 

06.62 

34.31 

?6.95 

2.96 

617 

05.71 

34.30 

27,06 

3.10,, 

617 

3.21I/ 

825 

04.82 

34.42 

27.27 

3.17 

1C32 

04.04 

34.50 

27.41 

3.05 

1032 

3.16i/ 

1239 

03.48 

INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.  m) 

(dyn.   m) 

00 

26.48 

34.83 

22.81 

0.000 

1.851 

10 

26.44 

34.89 

22.63 

0.050 

1.801 

20 

26.43 

34.89 

22.83 

0.101 

1.750 

30 

26.43 

34.88 

•   22. S2 

0.151 

1.700 

50 

26.43 

34.88 

22.82 

0.252 

1.599 

75 

25.25 

34.90 

23.21 

0.374 

1.477 

100 

22.72 

34.98 

24.01 

0.482 

1.369 

150 

20.61 

34.97 

24.59 

0.666 

1.185 

200 

17.62 

34.75 

25.19 

0.822 

1.029 

250 

13.10 

34.32 

25.86 

0.949 

0.902 

300 

10.87 

34.17 

26.17 

1.052 

0,799 

400 

08.01 

34.11 

26.59 

1.224 

0,627 

500 

06.77 

34.31 

26.92 

1.360 

0,491 

600 

05.83 

34.30 

77,04 

1.476 

0,375 

70C 

05.31 

34.35 

27.14 

1.531 

0,270 

800 

04.92 

34.41 

27.23 

1.678 

0,173 

lOCO 

04.15 

34.49 

27,38 

1.851 

0,000 

1/      Values  do  not  agree  within  0.02  ^.g  at/1  tolerance. 
Average  value  used  in  constructing  phosphate- 
temperature  curve. 
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STATION  3 

M/V  Hugh  M.   Smith:    Cruise   12,    21°46'N. ,    159°12'W.  ,   Octo- 
ber  25,    1951.     Messenger  time:     0443  GCT.     Weather:     02, 
cloud  coverage  7.     Wind:     320°,    8  kt.     Sea:     3-5  ft.     Wire 
angle:     05°.     Depth  of  water:     1850  f. 


OBSERVED 


DEPTH 

T 

S 

<rt 

oz 

PO4-P 

(m) 

CC) 

r/oo) 

(ml /I) 

(ME  at /I) 

00 

26.80 

34.88 

22.70 

0.27 

10 

26*64 

34.87 

22.75 

0.2a 

31 

26.60 

34.87 

22.77 

0.29      , 

31 

0.23i/ 

60 

26.58 

34.87 

22.77 

0.30 

118 

21.85 

35.12 

24.37 

0.33 

234 

15.42 

34.52 

25.53 

0.96 

234 

0.91  1' 

346 

09.21 

34.13 

26.42 

1.96 

455 

07,06 

34.10 

26.72 

2.54 

568 

05.92 

34.21 

26.96 

2.98 

677 

04.94 

34.29 

27.14 

3.22 

900 

04.50 

34.46 

27,32 

3.18 

1114 

03.84 

34.50 

27.43 

3.20 

1324 

03.31 

34.50 

27,48 

3.02 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.  m) 

(dyn.   m) 

00 

26. S3 

34.83 

22.70 

0.000 

1.871 

10 

26.64 

34.37 

22.75 

0,051 

1.820 

20 

26.62 

34.87 

22,76 

0.102 

1.769 

30 

26.60 

34.87 

22.76 

0.154 

1.717 

50 

26.59 

34.87 

22,77 

0,256 

1.615 

75 

25.85 

34.89 

23,01 

0,381 

1.490 

100 

23.25 

35.07 

23,93 

0,492 

1.379 

150 

20.28 

35.02 

24,72 

0.675 

1.196 

200 

18.10 

34.82 

25,12 

0.c30 

1.041 

250 

14.20 

34.42 

25.71 

0.961 

0.910 

300 

10.95 

34.20 

26.18 

1.068 

0.R03 

400 

07.97 

34.10 

26.59 

1.239 

0.632 

500 

06.58 

34.14 

26.31 

1.381 

0.490 

600 

05.59 

34.22 

27.00 

1.503 

0.363 

700 

04.87 

34.32 

27.17 

1.603 

0.263 

800 

04.68 

34.42 

27.27 

1.702 

0.169 

1000 

04.19 

34,49 

27.38 

1.S71 

0,000 

\J      Values  do  not  agree  within  0.02  jig  at/1  tolercince. 
Average  value  used  in  constructing  phosphate - 
temperature  curve. 
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STATION  4 

M/V  Hugh  M.   Smith:    Cruise  12,    22°28'N.,    159°14'W..    Octo- 
ber 25,    1951.     Messenger  time:     1133  GCT.     Weather:     00, 
cloud  coverage  3.     Wind:    060°,    6  kt.     Sea:     1-3  ft.     Wire 
angle:     12°.     Depth  of  water:     1830  f. 


OBSERVED 


DEPTH 

T 

S 

9-t 

Oz 

PO4-P 

(m) 

(°C) 

(O/oo) 

(ml/1) 

(m«  at/1) 

00 

26.20 

34.93 

22.92 

0.33 

00 

0.26  1/ 

10 

26.26 

34.91 

22.91 

0.31 

10 

0.24i/ 

29 

26.29 

34.92 

22.90 

0.38 

29 

0.281' 

58 

26.08 

34.93 

22.97 

0.25 

118 

21.45 

35.04 

24.42 

0.40 

231 

14.90 

34.4? 

25.57 

1.07 

3A4 

09.44 

34.12 

26.39 

1.51 

A53 

07.02 

34.04 

26.68 

2.25 

565 

05.59 

34.11 

26.92 

2.97 

673 

05.58 

34.34 

27.10 

3.16 

896 

04.44 

34.43 

27.31 

3.18 

1110 

03.82 

34.51 

27.44 

3.07 

1318 

03.28 

34.47 

27.46 

2.11 

I 

NTERP< 

DLATED 

AND      CALCULATED 

DEPTH 

T 

S 

«-t 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

26.25 

34.93 

22.92 

0.000 

1.652 

10 

26.26 

34.91 

22.90 

0.050 

1.802 

20 

26.23 

34.91 

22.89 

0.099 

1.753 

30 

26.29 

34.92 

22.90 

0.149 

1.703 

50 

26.28 

34.93 

22.91 

0.249 

1.603 

75 

24.45 

34.95 

23.49 

0.366 

1.486 

100 

22.17 

35.03 

24.21 

0.469 

1.383 

150 

19.75 

34.94 

24.30 

0.643 

1.209 

200 

16.25 

34.55 

25.36 

0.790 

1.062 

250 

14.02 

34.35 

25.69 

0.°16 

0.936 

300 

11.46 

34.21 

26.09 

1.025 

0.827 

400 

07.96 

34.06 

26.56 

1.202 

0.650 

500 

06.35 

34.05 

26.77 

1.347 

0.505 

600 

05.58 

34.20 

26.99 

1.472 

0.380 

700 

05.48 

34.35 

27.12 

1.5?0 

0.272 

800 

04,91 

34.39 

27.22 

1.679 

0.173 

1000 

04.12 

34.49 

27.39 

1.852 

0.000 

y      Values  do  not  agree  within  0.02  ^g  at/1  tolerance. 
Average  value  used  in  constructing  phosphate- 
temperature  curve. 
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STATION  5 
M/V  Hugh  M.   Smith:    Cruise   12,    23°02'N. .    159°15'W 


ber  25,    1951.     Messenger  time:     1740  GCT. 
cloud  coverage  3.     Wind:     170°,    8  kt.     Sea: 
angle:     12°.     Depth  of  water:     2600  f. 


Octo- 
Weather:     00, 
1-3  ft.     Wire 


OBSERVED 


DEPTH 

T 

S 

n 

Oz 

PO4-P 

(m) 

{°C) 

(°/oo) 

(ml/1) 

(jig  at/1) 

00 

?b,20 

34.97 

22.96 

0.25 

10 

26.22 

34.97 

22.96 

0.26 

25 

26.22 

34.95 

22.-^5 

0.25 

54 

26.23 

34.92 

22.92 

0.80 

105 

22.07 

35.14 

24.33 

0.94 

207 

17.23 

34.79 

25.32 

1.08 

307 

12.12 

34.28 

26.03 

1.13 

412 

08.14  1/        34.04 

26.5? 

i.as 

412 

08.21T/        34.04 

26.51 

514 

07.02 

34.22 

26.82 

2.96 

615 

05.98 

34.23 

27.01 

3.17 

812 

05.04 

34.41 

27.23 

3.30 

1C13 

04.20 

34.46 

27.36 

3.18 

1207 

03.63 

34.47 

27.42 

2.11 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

«-t 

AD 

ADIOOO- AD 

(m) 

{°C) 

(°/oo) 

(dyn.   m) 

(dyn.    m) 

00 

26.22 

34.97 

22.96 

0.000 

1.862 

10 

26.22 

34.97 

22. "6 

0.049 

1.813 

20 

26.22 

34.96 

22.95 

0.098 

1.764 

30 

26.22 

34.94 

22.94 

0.148 

1.714 

50 

26.23 

34.92 

22.92 

0.247 

1.615 

75 

23.90 

35.08 

23.75 

0.361 

1.501 

100 

22.25 

35.14 

24.27 

0.460 

1.402 

150 

19.72 

35.04 

24.88 

0.630 

1.232 

■  200 

17.62 

34.84 

25.26 

0.773 

1.084 

250 

14.42 

34.48 

25.71 

0.907 

0.955 

300 

12.35 

34.30 

25.99 

1.018 

0.844 

400 

08.42 

34.05 

26.4? 

1.204 

0.658 

500 

07.17 

34.21 

26.79 

1.352 

0.510 

600 

06.12 

34.26 

26.97 

1.477 

0.385 

700 

05.47 

34.38 

27.15 

1.586 

0.276 

800 

05.09 

34.41 

27.21 

1.684 

0.178 

1000 

04.22 

34.46 

27.35 

1.862 

0.000 

_1_/  Thermometers  did  not  agree  within  0.02  C  tolerance. 
Average  value  used  in  constructing  temperature-depth 
curve. 
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STATION  6 


M/V  Hugh  M.  Smith:  Cruise  12,  22°46'N. ,  158  25'W.  ,  Octo- 
ber 26,  1951.  Messenger  time:  0115  GCT.  Weather:  00, 
cloud  coverage  4.  Wind:  160°,  1 1  kt.  Sea:  1-3  ft.  Wire 
angle:     18°.     Depth  of  water:    2600  f. 


OBSERVED 


DEPTH 

T 

S 

ft 

oz 

PO4-P 

(m) 

("C) 

(O/oo) 

(ml/1) 

(W  at/1) 

0  0 

26.30 

34.79 

22.79 

0.19 

10 

26.21 

34.85 

22.37 

0.19 
0.29i' 

10 

29 

26.24 

34.85 

22.87 

0.27 

29 

0.20i/ 

57 

25.92 

34.25 

22.97 

0.23 

114 

22.94 

35.06 

24.02 

0.25 

224 

16.20 

34.55 

25.37 

0.74 

333 

10.18 

34.16 

26.28 

1.55 

437 

07.55 

33.99 

26.57 

1.95 

545 

05.76 

34.04 

26.84 

2.72 

649 

04.92 

34.17 

27.05 

3.06 

865 

04.20 

34.39 

27.30 

3.09 

1074 

03.76 

34.48 

27.42 

2.98 

1232 

03.22 

34.49 

27.48 

1.53 

I 

NTERP( 

DLATED 

AND      CALCULATED 

DEPTH 

T 

S 

<rt 

AD 

AD  1000- AD 

(m) 

CC) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

CO 

2b,3ii 

34.79 

22.79 

0.000 

1.915 

10 

26.31 

34.85 

22.84 

0.051 

1.B64 

20 

26.27 

34.85 

22.85 

0.101 

1.814 

30 

26.23 

34.85 

22.86 

0.151 

1.764 

50 

25.95 

34.85 

22.95 

0.250 

1.665 

75 

25.88 

34.85 

22.97 

0.374 

1.541 

100 

23.93 

34.99 

23.66 

0.459 

1.426 

150 

20.80 

35.04 

24.59 

0.681 

1.234 

^  V  W 

13.07 

34.74 

25.07 

o.:4o 

1.075 

25C 

14.65 

34.45 

25.64 

0.975 

0.940 

300 

11.55 

34.23 

26.11 

1.085 

0.830 

400 

08.38 

34.04 

26.48 

1.265 

0.650 

500 

06.38 

33.99 

26.72 

1.416 

0.499 

600 

05.25 

34.10 

26.95 

1.545 

0.370 

700 

04.64 

34.25 

27.14 

1.654 

0.261 

800 

04.31 

34.36 

27.25 

1.74" 

0.167 

1000 

03.90 

34.47 

27.39 

1.915 

0.000 

!_/      Vadues  do  not  agree  within  0.  02  |ig  at/1  tolerance. 
Average  value  used  in  constructing,  phosphate- 
temperature  curve. 
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STATION  7 

M/VHughM.  Smith:    Cruise  12.    22°09'N..    158°24-W..    Octo- 
ber  2ri95r.  ~M^enger  time:    0805  GCT.     Weather:     00.   cloud 
coverage  6.     Wind:    060°.    19  kt.     Sea:     5-8  ft.     Wire  angle:     10    . 
Depth  of  water:     2700  f. 


OBSERVED 


DEPTH 

T 

s 

o-t 

oz 

PO4-P 

(m) 

(°C) 

(°/oo) 

(ml/1) 

(^g  at/1 

CO 

26.50 

34. C6 

22. n 

0.27 

10 

26.46 

34.  c  4 

22.79 

0.30 

29 

26.24 

34.91 

22.91 

0.24 

6C 

26.14 

34. °5 

22.93 

0.36 

118 

22.62 

35.03 

24.09 

0.51 

232 

15.59 

34.52 

25.49 

0.94 

Ziib 

09.3  6 

3  4.10 

26.37 

1.87 

45^ 

07.35 

34.10 

26. 6£ 

2. 58 

56£ 

06.0  3 

34.23 

26.96 

3.02 

67e 

05. 3C 

34.36 

27.15 

3i27 

902 

04.44 

34.44 

27.32 

3.28 

1117 

03. e4 

34.50 

27.43 

3.15 

132  5 

03.30 

34.49 

27.47 

2.58 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

AD  1000- AD 
(dyn,   m) 

(m) 

(°C) 

(°/oo) 

(dyn.  m) 

00 

26.46 

34.36 

22.80 

0.000 

1.8S1 

10 

26.46 

34.84 

22.79 

0.051 

1.830 

20 

26.41 

34.89 

22.84 

0.101 

1.780 

30 

26.23 

3  4.91 

22.91 

0.151 

1.730 

50 

26.16 

34.89 

22.92 

0.251 

1.630 

75 

25.10 

34.88 

23.24 

0.371 

1.510 

100 

23.40 

34.99 

23.83 

0.481 

1.400 

150 

20.73 

35.02 

24.60 

0.669 

1.212 

200 

13.00 

34.76 

25.10 

0.S27 

1.054 

250 

14.11 

34.39 

25.71 

0.959 

0.922 

300 

11.10 

34.19 

26.14 

1.067 

0.814 

400 

03.23 

34.07 

26.53 

1.243 

0.633 

500 

06.73 

34.15 

26.30 

1.339 

0.492 

600 

05.78 

34.27 

27.02 

1.511 

0.370 

700 

05.20 

34.38 

27.13 

1.615 

0.266 

SCO 

04.77 

3  4.41 

27.25 

1.709 

0.172 

1000 

04.15 

34.43 

27.37 

1.881 

0.000 
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STATION  8 

M/V  Hugh  M.   Smith:    Cruise  12.    21°30'N.  .    158°26'W.,    Octo- 
ber 26,    1951.     Messenger  time:     1439  OCT.     Weather:     DO, 


cloud  coverage  5.     Wind:     110 


10  kt.     Sea:     3-5  ft.     Wire 


angle:     00    .     Depth  of  water:     1350  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

Oz 

PO4-P 

(m) 

(°C) 

(O/oo) 

(ml /I) 

(tig  at/1) 

CO 

26.5  0 

34.33 

22.30 

0.29 
0.421' 

00 

10 

26.50 

34.96 

22.27 

0.31 

10 

0.40  1/ 

26 

26.32 

34.56 

22.53 

0.36 

26 

0.41  1/ 

55 

26.15 

34.33 

22.91 

0.45 
O.35I' 

55 

110 

24.3^ 

34.36 

2  3.^5 

0.40 

215 

17.56 

34.79 

25. 2^ 

0.78 

326 

10.53 

34.20 

26.26 

1.84 

326 

1.94  1/ 

438 

07. 5C 

34.14 

26.63 

2.73 

546 

06.23 

34.21 

26.92 

3.01 
3.141' 

546 

653 

05.42 

34.29 

27.09 

3.26 

862 

04.67 

34.44 

27.29 

3,33 

86  2 

3.361/ 

1073 

04.10 

34. 4£ 

27.39 

3.23 

1269 

03.53 

34.50 

27.45 

2.75 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

Tt 

AD 

ADIOOO- AD 

(m) 

("C) 

(°/oo) 

(dyn.   m) 

(dyn.    m) 

00 

26.52 

34.2s 

22.20 

0.000 

1.943 

10 

26.50 

34.96 

22.86 

0.050 

1.393 

20 

26.43 

34.28 

22.82 

0.101 

1.842 

30 

26.35 

34.66 

22.23 

0.151 

1.792 

50 

26.19 

34.88 

22.90 

0.251 

1.692 

75 

26.00 

34.28 

22.96 

0.375 

1.563 

100 

25.10 

34.84 

23.21 

0.496 

1.447 

150 

21.95 

35.03 

24.27 

0.707 

1.236 

200 

18.50 

3  4.88 

25.07 

0.873 

1.070 

250 

15.98 

34.62 

25.50 

1.012 

0.931 

300 

12.00 

34.29 

26.05 

1.127 

0.P16 

400 

08.27 

34.13 

26.57 

1.305 

0.638 

500 

06.73 

34.20 

26.84 

1.447 

0.496 

600 

05.77 

34.23 

26.99 

1.568 

0.375 

700 

05.19 

34.36 

27.16 

1.675 

0.268 

800 

04.22 

34.42 

27,25 

1.770 

0.173 

1000 

04.29 

34.47 

27.35 

1.943 

0.000 

y      Values  do  not  agree  within  0.  02  jig  at/1  tolerance. 
Average  value  used  in  constructing  phosphate- 
temperature  curve. 
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M/V  Hugh  M.   Smith; 
ber  26,    1951, 


STATION 
Cruise 


Messenger  time 
cloud  coverage  6.  Wind:  140  , 
angle:    30*» 


Depth  of  water: 


12,    20"46'N., 
2123  GCT. 
11  kt.    Sea: 
2400  £. 


158   28'W. .   Octo- 
Weather:    01, 
1-3  ft.     Wire 


OBSERVED 


DEPTH 

T 

S 

<rt 

Oz 

PO4-P 

(m) 

{*>C) 

(••/oo) 

(ml /I) 

(m*  *t/l) 

00 

26.70 

34.88 

22.75 

0.28 

09 

26.61 

34.88 

22.77 

0.30 

27 

26.57 

34.87 

22.78 

0.33 

52 

26.40 

34.87 

22.83 

0.26 

100 

23.60 

34.92 

23.72 

0.39 

192 

13.80 

34.91 

25.02 

0.64 

281 

11.52 

34.20 

26.08 

1.52     , 

281 

1.571/ 

368 

08.792/        34.14 

26.50 

2.25 

368 

08.852/        34.14 

26.49 

458 

07.36 

34.20 

26.76 

2.83 

545 

06.02 

34.23 

26.96 

3.15 

722 

04.96 

34.42 

27.24 

3.39 

904 

04.38 

34.47 

27.35 

3.27 

1097 

03.84 

34.47 

27.40 

3.40 

1097 

3.34i/ 

INTERPOLATED 

AND      CALCULATED 

DEPTH 

T 

S 

't 

AD 

ADIOOO-AD 

(m) 

(°C) 

(°/oo) 

(dyn.  m) 

(dyn.  m) 

00 

26.68 

34.88 

22.75 

0.000 

1.875 

10 

26.61 

34.88 

22.77 

0.051 

1.824 

20 

26.59 

34.88 

22.77 

0.102 

1.773 

30 

26.56 

34.37 

22.78 

0.153 

1.722 

50 

26.41 

34.87 

22.02 

0.254 

1.621 

75 

26.00 

34.86 

22.94 

0.380 

1.495 

100 

23.60 

34.92 

23.71 

0.494 

1.381 

150 

21.15 

35.03 

24.49 

0.687 

1.188 

200 

18.19 

34.85 

25.12 

0.848 

1.027 

250 

14.73 

34.47 

25.64 

0.931 

0.894 

300 

10.65 

34.17 

26.21 

1.039 

0.786 

400 

08.24 

34.14 

26.58 

1.260 

0.615 

500 

06.69 

34.22 

26.36 

1.399 

0.476 

600 

05.56 

34.29 

27.06 

1.516 

0.359 

700 

05.06 

34.40 

27.21 

1.617 

0.258 

800 

04.69 

34.45 

27.29 

1.708 

0.167 

1000 

04.09 

34.47 

27.37 

1.875 

0.000 

U    Values  do  not  agree  within  0.02  p.g  at/1  tolerance. 
Average  value  used  in  constructing  phosphate- 
temperature  curve. 

".'  Thermometers  did  not  agree  within  0.02  C  toleramce. 
Average  value  used  in  constructing  temperature-depth 
curve. 
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M/V  HuQ 


Smith:    Cruise 


Messenger  time:    0254  GCT 


STATION     10 

12,    20°18'N., 
Weather:    02, 


158°22' 


W. 


October  27,    1951. 


cloud  coverage  7.     Wind:  180 


11  kt.     Sea:     1-3  ft.     Wire  angle:    31    .     Depth  of  water:    2520  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

O2 

PO4-P 

(m) 

(°C) 

(°/oo) 

(ml/1) 

(jig  at/1) 

CC 

26.ro 

3  4  .  C  6 

22.69 

0.34 

09 

26.75 

34.86 

22.71 

0.31 

09 

0.381/ 

25 

26.70 

34.86 

22.73 

0.40 
0.33i' 

25 

49 

26.3  8 

34.82 

22.80 

0.36 

9e 

23.45 

34.87 

23.73 

0.33 

92 

0.4li/ 

192 

18.65 

34.91 

25.06 

0.65 

281 

12.01 

34.25 

26.02 

1.44 

2S1 

1.49i/ 

35C 

0S.9l2/ 

34.13 

26.47 

2.10 

36? 

o:.98Z/ 

34.13 

26.46 

458 

07.45 

34.18 

26.73 

2.77 

546 

05.24 

34.25 

26.95 

3.16 

729 

05.01 

34.42 

27.24 

3.29 

915 

04.34 

34.46 

27.34 

3.19 

1105 

03.74 

34.43 

27.3" 

3.24 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

CO 

26.83 

34.86 

22.68 

0.000 

1.873 

10 

26.74 

34.86 

22.71 

0.052 

1.821 

20 

26.71 

34.86 

22.72 

0.103 

1.770 

30 

26.68 

34.86 

22.73 

0.154 

1.719 

50 

26.35 

34.82 

22.80 

0.257 

1.616 

75 

24.99 

34.83 

23.23 

0.379 

1.494 

100 

23.38 

34.58 

23.75 

0.489 

1.384 

150 

21.08 

35.03 

24.51 

0.681 

1.192 

200 

18.00 

34.84 

25.16 

0.840 

1.033 

250 

14.10 

34.42 

25.73 

0.970 

0.903 

300 

11.00 

34.19 

26.16 

1.077 

0.796 

400 

08.39 

34.14 

26.56 

1.251 

0.622 

500 

06.82 

34.21 

26.84 

1.393 

0.4"0 

600 

05.83 

34.32 

27.05 

1.512 

0.361 

700 

05.19 

34.40 

27.19 

1.614 

0.259 

800 

04.67 

34.46 

27.30 

1.705 

0.168 

1000 

04.12 

34.46 

27.36 

1.873 

0.000 

—'    Values  do  not  agree  within  0.02  fig  at/1  tolerance. 
Average  value  used  in  constructing  phosphate- 
temperature  curve. 

£/  Thermometers  did  not  agree  within  0.02°C  tolerance. 
Average  value  used  in  constructing  temperature-depth 
curve. 
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STATION     1 1 

M/V  Hugh  M.   Smith;    Cruise  12.    18°47'N.  .    157°27'W..    Octo- 
ber 27,    1951.     Messenger  time:     1724  OCT.     Weather:    00, 
cloud  coverage  6.     Wind:     160°,    19  kt.     Sea:    5-8  ft.     Wire 
angle:     00°.     Depth  of  water:    2450  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

oz 

PO4-P 

(m) 

CC) 

(*>/oo) 

(ml /I) 

(W  at/1) 

00 

26.50 

34.79 

22.74 

0.18 

10 

26.49 

34.78 

22.74 

0.27 

30 

26.26 

34.83 

22.84 

0.21 

59 

26.06 

34.79 

22.88 

0.34 

119 

22.74 

35.00 

24.03 

0.30 

237 

14.22 

34.36 

25.66 

1.04 

353 

08.89 

34.19 

26.52 

2.22 

466 

07.75 

34.30 

26.78 

2.71 

583 

06.68 

34.35 

26.97 

2.98 

695 

05.78 

34.37 

27.10 

3.14 

924 

04.61 

34.42 

27.28 

3.12 

1142 

03.92 

34.50 

27.42 

3.04 

1352 

03.28 

34.52 

27.50 

3.02 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

AD  1000- AD 

(m) 

(°C) 

("/oo) 

(dyn.  m) 

(dyn.  m) 

00 

26.50 

34.79 

22.73 

0.000 

1.901 

10 

26.49 

34.78 

22.73 

0.051 

1.850 

20 

26.39 

34.80 

22.78 

0.102 

1.799 

30 

26.26 

34.83 

22.84 

0.153 

1.748 

50 

26.11 

34.80 

22.86 

0.254 

1.647 

75 

25.52 

34.81 

23.06 

0.377 

1.524 

100 

23.68 

34.91 

23.68 

0.491 

1.410 

150 

21.80 

35.11 

24.37 

0.687 

1.214 

200 

18.50 

34.90 

25.09 

0.851 

1.050 

250 

13.32 

34.31 

25.31 

0.982 

0.919 

300 

10.05 

34.18 

26.32 

1.082 

0.819 

400 

08.40 

34.23 

26.62 

1.245 

0.656 

500 

07.41 

34.33 

26.85 

1.384 

0.517 

600 

06.52 

34.35 

26.99 

1.506 

0.395 

700 

05.74 

34.37 

27.10 

1.617 

0.284 

800 

05.19 

34.39 

27.19 

1.718 

0.183 

1000 

04.36 

34.45 

27.33 

1.901 

0.000 

119 


STATION    12 

M/V  Hugh  M.  Smith;  Cruise  12.  19°28'N. , 
Messenger  time:  0037  GCT.  Weather:  00, 
18  kt.     Sea:    5-8  ft.     Wire  angle:    07°.     Depth  of  water:    2300  f. 


157°27'W. ,   October  28,    1951. 
cloud  coverage  9.     Wind:  180 


OBSERVED 


DEPTH 
(m) 


T 
(°C) 


(°/oo) 


o-t 


00 

26tl0 

34.86 

22.92 

10 

26.10 

34.87 

22.93 

10 

31 

26t0e 

34.86 

22.92 

31 

61 

24t54 

34.89 

23.41 

61 

119 

21.78 

35.12 

24.39 

119 

234 

13.50 

34.33 

25.78 

3*6 

08. SI 

34.17 

26.52 

346 

453 

06.87 

34.22 

26.^4 

453 

564 

06.12 

34.34 

27.04 

564 

673 

05.59 

34.35 

27.11 

673 

894 

04.66 

34.49 

27.33 

1107 

03.96 

34.43 

27.36 

1107 

1314 

03.36 

34.59 

27.54 

02 

(ml /I) 


PO4-P 
(W  at/1) 


1/ 


0.23 

0.30 

0.35-i' 

0.31 

0.36i/ 

0.27 

0.381' 

0.34 

0.39i/ 

1.22 

2.25 

2.34I' 

2.93 

2.88i' 

3.13 

3.19i/ 

3.26 

3.2li/ 

3.24 

3.22 

3.141' 

1.79 


INTERPOLATED   AND   CALCULATED 


DEPTH 
(m) 

T 
(°C) 

s 

(°/oo) 

o-t 

AD 
(dyn.  m) 

AD  1000- AD 
(dyn.   m) 

CO 

26.10 

34.86 

22.91 

0.000 

1.774 

10 

26.10 

34.37 

22.92 

0.050 

1.724 

20 

26.10 

34.87 

22.92 

0.099 

1.675 

30 

26.08 

34.86 

22.92 

0.149 

1.625 

50 

25.60 

34.88 

23.08 

0.246 

1.528 

75 

23.89 

34.90 

23.61 

0.360 

1.414 

100 

22.78 

35.00 

24.01 

0.463 

1.311 

150 

19.55 

35.03 

24.92 

0.639 

1.135 

200 

15.46 

34.52 

25.51 

0.780 

0.994 

250 

12.78 

34.26 

25.88 

0.893 

0.876 

300 

10.40 

34.16 

26.24 

0.999 

0.775 

400 

07.53 

34.19 

26.72 

1.161 

0.613 

500 

06.46 

34.32 

26.97 

1.288 

0.486 

600 

05.88 

34.35 

27.07 

1.400 

0.374 

700 

05.47 

34.37 

27.14 

1.504 

0.270 

800 

05.01 

34.46 

27.26 

1.600 

0.174 

1000 

04.34 

34.46 

27.34 

1.774 

0.000 

\_l      Values  do  not  agree  within  0.02  jig  at/1  tolereince. 
Average  value  used  in  constructing  phosphate- 
temperature  curve. 
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STATION     13 
Cruise  12,    20°06'N. .    157°28'W 


M/V  Hugh  M.  Smith 

ber  28,    1951. 

cloud  coverage  not  recorded.     Wind:     150 


Messenger  time:    0747  OCT, 


Wire  angle:    09 


Depth  of  water:    2260  f. 


..   Octo- 
Weather:    00, 
19  kt.     Sea:     5-8  ft. 


OBSERVED 

DEPTH 
(m) 

T 
(«*C) 

S 
(*>/oo) 

<rt 

(ml /I) 

PO4-P 
(W  at/1) 

00 

26.10 

34.85 

22.90 

09 

26.12 

34.85 

22.90 

28 

26.13 

34.84 

22.89 

55 

26.02 

34.85 

22.93 

111 

22.82 

34.93 

23.96 

214 

17.18 

34.75 

25.30 

314 

10.58 

34.17 

26.22 

412 

07.98 

34.19 

26.66 

412 

513 

06.60 

34.24 

26.90 

611 

06.18 

34.36 

27.05 

611 

812 

04.92 

34.46 

27,23 

1010 

04.30 

34.48 

27.36 

1207 

03.64 

34.50 

27.45 

0.18 

0.21 

0.23 

0.24 

0.36 

0.48 

1.77 

2.55 

2.531' 

2.95 

3.07 

3.12i/ 

3.17 

3.13 

3.16 


INTERPOLATED      AND      CALCULATED 


DEPTH 
(m) 


(**C) 


(^/oo) 


»t 


AD 
(dyt».  m) 


AD  1000- AD 
(dyn.   m) 


00 

26.12 

34.85 

22.90 

0,000 

1.881 

10 

26.12 

34.35 

22.90 

0,050 

1.831 

20 

26.13 

34.84 

22.89 

0.099 

1.782 

30 

26.13 

34.84 

22.89 

0.149 

1.732 

50 

26.07 

34.85 

22.91 

0.249 

1.632 

75 

25.37 

34.86 

23.14 

0.371 

1.510 

100 

23.25 

34.91 

23.83. 

0.482 

1.399 

150 

21.50 

35.08 

24.43 

0.674 

1.207 

200 

18.20 

34.38 

25.14 

0.835 

1.046 

250 

14.10 

34.37 

25.69 

0.967 

0.914 

300 

11.11 

34.19 

26.14 

1.075 

0.806 

400 

08.22 

34.18 

26.61 

1.247 

0.634 

500 

06.70 

34.23 

26.37 

1.385 

0.496 

600 

06.27 

34.34 

27.01 

1.505 

0.376 

700 

05.62 

34. 3S 

27,13 

1.613 

0.268 

800 

04,99 

34.45 

27,26 

1.709 

0.172 

lOCO 

04.31 

34.49 

27.36 

1.881 

0.000 

1/      Value*  do  not  agree  within  0.02  ^g  at /I  tolerance. 
~       Average  value  u«ed  in  constructing  phosphate- 
temperature  curve. 
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STATION    14 
M/V  Hugh  M.  Smith;    Cruise  12,   20°40'N. ,    157°28'W. ,   Octo- 


ber  28,    1951.     Mesaenger  time:    1451  OCT.     Weather:    00, 


cloud  coverage  not  recorded.     Wind:     140",    16  kt. 
Wire  angle:    00°.     Depth  of  water:    2150  f. 


Sea:    3-5  ft. 


OBSERVED 


DEPTH 

T 

S 

«rt 

oz 

PO4-P 

(m) 

rc) 

C/oo) 

(ml/1) 

(M  «t/l) 

00 

26.20 

34.86 

22.88 

0.24 

10 

26.18 

34.86 

22.89 

0.26 

30 

26.21 

34.86 

22.88 

0.29 

60 

25.63 

34.87 

23.07 

0.31 

60 

0.361/ 

120 

20.56 

34.99 

24.62 

0.40 

120 

0.46i/ 

239 

14.60 

34.43 

25.64 

1.05 

355 

09.85 

34.14 

26.32 

1.95 

355 

1.86i/ 

469 

07.20 

34.19 

26.78 

2.73 

585 

05.92 

34.26 

27.00 

3.03 

697 

05.46 

34.35 

27.13 

3.15 

926 

04.46 

34.43 

27.31 

3.15 

1147 

03.84 

34.46 

27.39 

3.10 

1357 

03.29 

34.50 

27.48 

3.09 

I 

NTERP( 

DLATED 

AND      CALCULATED 

DEPTH 

T 

S 

»t 

AD 

ADIOOO-AD 

(m) 

(''C) 

(°/oo) 

(dyn.  m) 

(dyn.  m) 

00 

26.22 

34.86 

22.88 

0.000 

1.867 

10 

26.18 

34.86 

22.89 

0.050 

1.817 

20 

26.19 

34.86 

22.88 

0.100 

1.767 

30 

26.21 

34.86 

22.88 

0.150 

1.717 

50 

25.88 

34.86 

22.98 

0.249 

1.618 

75 

25.20 

34.86 

23.19 

0.369 

1.498 

100 

23.30 

34.90 

23.79 

0.480 

1.387 

150 

18.98 

34.90 

24.96 

0.660 

1.207 

200 

16.70 

34.68 

25.35 

0.803 

1.064 

250 

13.98 

34.39 

25.73 

0.929 

0.938 

300 

11.68 

34.22 

26.06 

1.038 

0.829 

400 

08.63 

34.13 

26.51 

1.219 

0.648 

500 

06.73 

34.20 

26.84 

1.363 

0.504 

600 

05.85 

34.27 

27.01 

1.484 

0.383 

700 

05.45 

34.35 

27.12 

1.592 

0.275 

800 

04.98 

34.40 

27.22 

1.690 

0.177 

1000 

04.19 

34.45 

27.35 

1.667 

0.000 

y      Values  do  not  agree  within  ^  .  Q.QzJLtH  tolerance. 
Average  value  used  in  constructing  phosphate- 
temperature  curve. 
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STATION     15 

M/V  Hugh  M.   Smith;    Cruise   12.    21°05'N. ,    157°28'W.,   Octo- 
ber 28,    1951.     Messenger  time:     1925  GCT.     Weather:     01, 
cloud  coverage  4.     Wind:     140°,    16  kt.     Sea:     3-5  ft.     Wire 
angle:     00°.     Depth  of  water:     30  f. 


OBSERVED 


DEPTH 
(m) 

T 

rc) 

S 
(°/oo) 

<rt 

Oz 

(ml/1) 

PO4-P 
(W  at/1) 

CC 
10 
26 
35 

26.20 
26.18 
26.12 
26.08 

34.89 
34.87 
34.88 
34.88 

22.91 
22.90 
22.93 
22.94 

0.37 
0.36 

0.35 
0.37 

INTERPOLATED 

AND      CALCULATED 

DEPTH 
(m) 

T 
(°C) 

s 

(•^/oo) 

vt 

AD 
(dyn.   m) 

ADIOOO-AD 
(dyn.   m) 

00 

26.20 

34.89 

10 

26.18 

34.87 

20 

26.13 

34.88 

30 

26.09 

34.88 
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STATION    16 

M/V  Hugh  M.  Smith:    Cruise  12,    21°17'N, .    157°25'W. ,   Octo- 
ber 28,    1951.     Messenger  time:    2231  GCT.     Weather:    01, 
cloud  coverage  4.     Wind:     140°,    16  kt.     Sea:     3-5  ft.     Wire 
angle:    09°.     Depth  of  water:     300  f. 


OBSERVED 


DEPTH 
(m) 

T 

S 
(O/oo) 

o-t 

oz 

(ml /I) 

PO4-P 
(»ig  at/1) 

00 

26.10 

34.79 

22.87 

10 

26.04 

34.84 

22.92 

25 

25.92 

34.82 

22.95 

^9 

25.78 

34.35 

23.01 

93 

23. IS 

35.01 

23.91 

9C 

196 

13.47 

34.88 

25.08 

292 

10.93 

34.16 

26.15 

389 

CS.23i/ 

34.12 

26.57 

339 

08.291/ 

34.12 

26.56 

437 

06.71 

34.21 

26.36 

0.30 

0.30 

0.32 

0.35 

0.41 

0.361' 

0.60 

1.A9 

2.16 

2.63 


INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

9-t 

AD 

ADIOOO-AD 

(m) 

(°C) 

(°/oo) 

(dyn.  m) 

(dyn.   m) 

00 

26.07 

34.79 

10 

26.04 

34.84 

20 

25.97 

34.82 

30 

25.38 

34.82 

50 

25.77 

34.85 

75 

24.03 

34.93 

100 

22.96 

35.04 

150 

20.60 

35.14 

200 

18.2c 

34.37 

250 

14.05 

34.39 

300 

10.65 

34.14 

400 

08.12 

34.12 

500 

06.58 

34.21 

\_l  Thermometers  did  not  agree  within  0.  02°C  tolerance. 
Average  value  used  in  constructing  temperature-depth 
curve. 

ZJ      Values  do  not  agree  within  0.02  jig  at/1  tolerance. 
Average  value  used  in  constructing  phosphate- 
temperature  curve. 
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STATION 


17 
o , 


M/VHughM.  Smith:  Cruise  U.  21°48'N..  157  29'W..  Octo- 
ber 291957.  Messenger  time:  0535  GCT.  Weather:  00. 
cloud  coverage  8.  Wind:  140°.  16  kt.  Sea:  3-5  ft.  Wire 
angle:     23°.     Depth  of  water:     1900  f. 


OBSERVED 


DEPTH 

T 

S 

<rt 

02 

PO4-P 

(m) 

("C) 

r/oo) 

(ml/1) 

((ig  at/1) 

00              25«S0 

34.81            22.96                                          0*36 

09              25.84 

34.79           22.94                                         0.34 

27              25.67 

34.79           23.00                                          0.39 

54              25.66 

34.85           23.05                                          0,t^B 

105              22.39 

34.98           23.97                                          0.41 

203              19.71 

35.13            24.99                                          0.49 

295              11.68, 

34.20           26.05                                          1»30 

383              09.021/         34.09           26.42                                          2«0S 

383              09.081'         34.09           ?6.41                                          2.01 

476              07.10 

34.10           26.72                                          '^'i''- 

565              06.04 

34.18           26.92                                          3.02 

755              04.95 

34.34           27.18                                          3.23 

946              04.29 

34.46            27.35                                          3.08 

1145              03.76 
1145 

34.42            27.37                                          3.11      . 

3.071' 

INTERPOLATED      AND      CALCULATED 

DEPTH 

T 

S 

o-t 

AD 

AD  1000-^U 

(m) 

(°C) 

(°/oo) 

(dyn.  m) 

(dyn.   m) 

00              25.83 

34.81            22.96              0.000                1.918 

10              25.34 

34.79           22.94              0.049                 1.869 

20              25.73 

34.79           22.93              0.09S                 1.820 

30              25.65 

34.79           23.00              0.147                 1.771 

50              25.67 

34.84           23.03              0.245                 1.673 

75              25.25 

34.37           23.13              0.364                1.554 

100              23.07 

34.96           23.90              0.474                1.444 

150              21.55 

35.23            24.53              0.662                 1.256 

200              19.82 

35.19           24.97              0.825                 1.093 

250              16.00 

34.62            25.47              0.966                 C.952 

300              11.40 

34.18           26.03              1.081                 0.837 

400              08.67 

34.08           26.47              1.264                0.654 

500              06.71 

34.13           26.79              1.412                0.506 

600              05.79 

34.21            26.97              1.537                 0.381 

700              05.21 

34.30           27.11              1.647                0.271 

800              04.73 

34.40           27.25              1.745                 0.173 

ICOO 

04.19 

34.46 

27.35 

1.913 

0.000 

1/      Thermometers  did  not  agree  within  O.OZOC  tolerance. 

-       Average  value  used  in  conitructing  temperature-depth 
curve. 

2/      Values  do  not  agree  within  0,02  (xg  at/1  tolerance. 

~       Average  value  used  in  constructing  phosphate- 
temperature  curve. 
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STATION     18 

M/V  Hugh  M.   Smith:    Cruise   12.   22°12'N. ,    157°31'W.  ,   October  29,    195U 
Messenger  time:    0900  GCT.     Weather:    00,   cloud  coverage  3,     Wind:   130    , 
12  kt.     Sea:    5-8  ft.     Wire  angle:    24°.     Depth  of  water:    2560  f. 

OBSERVED 


DEPTH 

T 

S 

o-t 

O2 

PO4-P 

(m) 

(°C) 

(°/oo) 

(ml/1) 

(^g  at /I) 

00 

25.70 

34.67 

22. r9 

0.35  ,, 

00 

O.40I' 

09 

25.72 

34.68 

22.90 

0.32 

27 

25.56 

34.75 

23.00 

0.30,, 

27 

0.39i/ 

54 

25.56 

34.74 

22.99 

0.33 

1C7 

22.46 

34.95 

24.07 

0.38      , 

107 

0  .  47  i' 

209 

16.36 

35.01 

25.05 

0.44 

307 

12.20 

34.16 

25.92 

1.29 

307 

1.34i/ 

402 

02.74 

34.10 

26.47 

2.06 

402 

2.10i/ 

501 

06.49 

34.05 

26.76 

2.62 

597 

05.71 

34.13 

26.92 

3.03 

800 

04.67 

34.34 

27.21 

3.19 

1013 

03.97 

34.48 

27.40 

3.03 

1229 

03.40 

34.39 

27.38 

2.92 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.    m) 

GO 

25.73 

34.67 

22.83 

0.000 

1.938 

10 

25.72 

34.63 

22.90 

0.050 

1.888 

20 

25.62 

34.73 

22.96 

0.099 

1.839 

30 

25.55 

34.75 

23.00 

0.148 

1.790 

50 

25.55 

34.74 

22.99 

0.246 

1.692 

75 

25.15 

34.78 

23.15 

0.367 

1.571 

100 

22.96 

34.90 

23. ?a 

0.477 

1.461 

150 

21.12 

35.20 

24.63 

0.663 

1.275 

200 

19.20 

35.06 

25.03 

0.822 

1.116 

250 

15.50 

34.52 

25.51 

0.961 

0.977 

300 

12.50 

34.19 

25.88 

1.080 

0.858 

400 

08.85 

34.10 

26.45 

1.273 

0.665 

500 

06.49 

34.05 

26.76 

1.424 

0.514 

600 

05. 6G 

34.14 

26.93 

1.552 

0.386 

700 

05.14 

34.24 

27.07 

1.665 

0.273 

800 

04.67 

34.35 

27.21 

1.766 

0.172 

1000 

03.98 

34.48 

27.39 

1.938 

0.000 

\J      Values  do  not  agree  within  0.02  |xg  at/1  tolerance. 
Average  value  used  in  constructing  phosphate- 
temperature  curve. 
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STATION     19 

M/V  Hugh  M.   Smith;    Cruise   12,    21°50'N.,    156°47'W.,   Octo- 
ber 29,    1951.     Messenger  time:     1655  GCT.     Weather:     00, 
cloud  coverage  10.     Wind:     190°,    13  kt.     Sea:     5-8  ft.     Wire 
angle:     08°.     Depth  of  water:     2680  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

Oz 

PO4-P 

(m) 

(°C) 

r/oo) 

(ml /I) 

(M  *t/l) 

00 

25.70 

34.78 

22.97 

0.33 

10 

25.73 

34.81 

22.99 

0.34 

30 

25.75 

34.32 

22.99 

0.31 

60 

25.75 

34.51 

22.99 

0.47 

119 

22.53 

35.02 

24.10 

0.41 

235 

18.00 

34.88 

25.20 

0.56 

348 

09.96 

34.07 

26.25 

1.70 

458 

07.88 

34.17 

26.66 

2.61 

571 

06.33 

34.23 

26.92 

3.08 

681 

05.24 

34.29 

27.10 

3.23 

906 

04.61 

34.42 

27.28 

3.22 

1124 

04.00 

34.45 

27.38 

3.19 

1338 

03.34 

34.51 

27.48 

3.07 

1338 

3.121/ 

INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

ADIOOO-AD 

(m) 

(°C) 

(*'/oo) 

(dyn.   m) 

(dyn.   m) 

00 

25.73 

34.78 

22.97 

0.000 

1.951 

10 

25.73 

34. SI 

22.99 

0.049 

1.902 

20 

25.74 

34.82 

22.99 

0.098 

1.853 

30 

25.75 

34.82 

22.99 

0.147 

1.804 

50 

25.75 

34.81 

22.98 

0.245 

1.706 

75 

25.73 

34.83 

23.01 

0.367 

1.584 

100 

23.65 

34.92 

23.70 

0.481 

1.470 

150 

21.46 

35.19 

24.53 

0.674 

1.277 

200 

19.40 

35.11 

25.02 

0.836 

1.115 

250 

16.95 

34.73 

25.33 

0.979 

0.972 

300 

11. 7C 

34.14 

25.99 

1.100 

0.851 

400 

08. S6 

34.11 

26.46 

1.237 

0.664 

500 

07.23 

34.20 

26.77 

1.437 

0.514 

6C0 

05.96 

34.24 

26.97 

1.563 

0.388 

700 

05.16 

34.30 

27.12 

1.673 

0.278 

SCO 

04. 57 

34.33 

27.22 

1.771 

0.180 

1300 

04.41 

34.45 

27.32 

1.951 

0.000 

1/      Values  do  not  agree  within  0.02  [ig  at/1  tolerance. 
Average  value  used  in  constructing  phosphate- 
temperature  curve. 
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STATION    20 

M/V  Hugh  M.  Smith:     Cruise  12,    21°10'N,,    156°35'W.,    Octo- 
ber 29,    1951.     Messenger  time:    2334  GOT.     Weather:     00, 
cloud  coverage   10,     Wind:     150°,    8  kt.     Sea:     1-3  ft.     Wire 
angle:     02°.     Depth  oi  water:    256  f. 


OBSERVED 


DEPTH 

T 

S 

o-t 

oz 

PO4-P 

(m) 

ro 

r/oo) 

(ml/l) 

(►ig  at /I) 

00 

25.70 

34.24 

23.03 

0.27 

10 

25.70 

34.84 

23.03 

0.2s 

25 

25.72 

34.84 

23.02 

0.36 

50 

25.72 

34.37 

23.04 

0.36 

101 

22.44 

35.00 

24.11 

0.39 

201 

17.31 

34.76 

25.27 

0.54 

300 

11.20 

34.14 

26.09 

1.34 

INTERPOLATED      AND      CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

OC 

25.72 

34.84 

10 

25.70 

34.84 

20 

25.71 

3  4.54 

30 

25.72 

34.84 

50 

25.72 

34.87 

75 

25.65 

34.88 

100 

22.44 

35.00 

150 

20.37 

35. IB 

200 

17.32 

34.78 

250 

12.63 

34.24 

300 

11.20 

34.14 
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STATION    21 

M/V  Hugh  M.   Smith;    Cruise  12,    20°49'N. .    156°45'W..   Octo- 
ber 30,    1951.     Messenger  time:    0337  GCT.     Weather:     00, 
cloud  coverage  10.     Wind:    direction  not  recorded,    14  kt. 
Sea:     1-3  ft.     Wire  angle:    00°.     Depth  of  water:     35  f. 

OBSERVED 


DEPTH 
(m) 

T 
(°C) 

S 
(O/oo) 

<rt 

(ml/l) 

PO4-P 
(Hg  at/1) 

00 
10 
25 


25.80 
25. £4 
25. 4S 


34.58 
34.81 
34. S2 


22.79 
22.96 
23.03 


0.40 
0.39 
0.49 


INTERPOLATED   AND   CALCULATED 


DEPTH 
(m) 

T 
(°C) 

S 
(°/oo) 

o-t 

AD 
(dyn.   m) 

ADIOOO-AD 
(dyn.   m) 

00 
10 
20 
30 


25.22 
25.84 
25.66 
25.35 


34.58 
34.81 
34.82 
34.82 
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STATION    22 

M/V  Hugh  M.  Smith:     Cruise   12,    20°22'N.,    156°39'W.,    Octo- 
ber 30,    1951.     Messenger  time:    0808  GCT.     Weather:     00, 
cloud  coverage   10.     Wind:    070°,    22  kt.     Sea:     1-3  ft.     Wire 
angle:     26°.     Depth  of  water:     1220  f. 


OBSERVED 


DEPTH 

T 

S 

<rt 

oz 

PO4-P 

(m) 

(°C) 

(*>/oo) 

(ml/1) 

(^g  at/1) 

00 

26.50 

34.75 

22.71 

0.33 

09 

26.48 

34.75 

22.72 

0.34 

27 

26.50 

34.83 

22.77 

0.35 

55 

25. S6 

34.82 

22.96 

0.32 

108 

22.95 

35.06 

24.02 

0.34 

211 

IS. 76 

34.89 

25.02 

0.50 

313 

10.41 

34.15 

26.24 

1.82 

406 

08.54 

34.21 

26.60 

2.45 

506 

07.06 

34.24 

26.83 

2.94 

601 

06. OS 

34.32 

27.03 

3.13 

800 

05.05 

34.40 

27.22 

3.13 

1002 

04.16 

34.45 

27.36 

3.06 

1207 

03.62 

34.43 

27.39 

3.06 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

<rt 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

26.49 

34.75 

22.71 

0.000 

1.906 

10 

26.43 

34.75 

22.71 

0.051 

1.R55 

20 

26.50 

34.80 

22.74 

0.103 

1.803 

30 

26.49 

34.83 

22.77 

0.154 

1.752 

50 

26.26 

34.84 

22.85 

0.255 

1.651 

75 

25.45 

34.85 

23.11 

0.378 

1.528 

100 

23.65 

34.98 

23.75 

0.491 

1.415 

150 

21.15 

35.13 

24.60 

0.680 

1.226 

200 

19.41 

34.93 

24.91 

0.843 

1.063 

250 

14.20 

34.40 

25.70 

0.980 

0.926 

300 

10.77 

34.16 

26.18 

1.087 

0.819 

400 

08.65 

34.21 

26.57 

1.260 

0.646 

500 

07.14 

34.24 

26.82 

1.402 

0.504 

600 

06.03 

34.32 

27.02 

1.524 

0.382 

700 

05.50 

34.37 

27.13 

1.631 

0.275 

800 

05.05 

34.41 

27.22 

1.730 

0.176 

1000 

04.16 

34.46 

27.36 

1.906 

0.000 
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STATION    23 

M/V  Hugh  M.   Smith;    Cruise  12,    19°44'N, ,    156°44'W.  ,    Octo- 
ber 30,    1951.     Messenger  time:    first  cast  1453  OCT,    second 
cast  1553  OCT.     Weather:    not  recorded,    cloud  coverage  8. 
Wind:    220°,    16  kt.     Sea:     1-3  ft.     Wire  angle:    first  cast  48°, 
second  cast  62   .     Depth  of  water:     2525  f. 


OBSERVED 


DEPTH 

T 

S 

<rt 

02 

PO4-P 

(m) 

CC) 

(«/oo) 

(ml/1) 

(►ig  at/1) 

00 

26.10 

34.86 

22.91 

0.25 

07 

26.12 

34.83 

22.89 

0.31 

19 

26.14 

34.83 

22. 3S 

0.29 

36 

25.37 

34.86 

23.14 

0.28 

68 

23.21 

34. '?7 

23.87 

0.35 

129 

1<5.7A 

35.12 

24.94 

0.46 

183 

16.33 

34.63 

25.41 

0.72 

233 

13.58 

34.32 

25.77 

1.30 

282 

10.52 

34.14 

26.21 

1.85 

325 

09.02 

34.18 

26.49 

2.21 

^24 

07.04 

34.19 

26.80 

2.82 

51A 

06.40 

34.34 

27.00 

2.87 

645 

05.80 

34.38 

27.11 

3.10 

633 

05.71 

34.43 

27,16 

2.P7 

912 

04,49 

34.31 

27.21 

3.1s 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

«-t 

AD 

AD  1000- AD 

(m) 

(°C) 

{°/oo) 

(dyn.  m) 

(dyn.   m) 

00 

26.13 

34.86 

22.90 

0.000 

1.731 

10 

26.13 

34.83 

22.89 

0.050 

1.681 

20 

26.13 

34.83 

22.88 

0.100 

1.631 

30 

26.01 

34.84 

22.93 

0.149 

1.582 

50 

24.00 

34.92 

23.60 

0.242 

1.489 

75 

22.90 

35.01 

23.99 

0.3A6 

1.385 

100 

21.53 

35.22 

24.53 

0.433 

1.293 

150 

18.72 

34.96 

25.00 

0.598 

1.133 

200 

15.23 

34.50 

25.55 

0.734 

0.997 

250 

12.60 

34.24 

25.90 

0.850 

0.881 

300 

09.80 

34.14 

26.33 

0.949 

0.782 

400 

07.35 

34.19 

26.75 

1.105 

0.626 

500 

06.50 

34.34 

26,98 

1.230 

0.501 

600 

06.03 

34.36 

27.06 

1.342 

0.369 

700 

05.37 

34.42 

27.19 

1.445 

0.286 

800 

04.91 

34.36 

27.20 

1.541 

0.190 

ICOO 

0A.20 

34.31 

27.23 

1.731 

0.000 

131 


STATION    24 

M/V  Hugh  M.  Smith:    Cruise  12,    19°04'N.,    156°38'W.,   Octo- 
ber 31,    1951.     Messenger  time:    0042  GCT.     Weather:    not  re- 
corded, cloud  coverage  7.     Wind:     160°,    13  kt.    Sea:    1-3  ft. 
Wire  angle:    32°.     Depth  of  water:    2580  f. 


OBSERVED 


DEPTH 

T 

S 

•'•t 

oz 

PO4-P 

(m) 

rc) 

r/oo) 

(ml /I) 

(W  at/1) 

00 

26.40 

34.73 

22.77 

0.28 

09 

26.28 

34.77 

22.79 

0.26 

25 

26.08 

34.79 

22.87 

0.31 

49 

25.23 

34.86 

23.19 

0.26 

97 

22.56 

34.98 

24.06 

0.33 

187 

16.08 

34.61 

25.45 

0.68 

277 

10.04 

34.13 

26.29 

1.77 

363 

08.55  1/ 

34.28 

26.64 

2.66 

363 

08.611/ 

34.28 

26.63 

453 

07.38 

34.35 

26.87 

3.00 

540 

06.69 

34*38 

27.00 

3.08 

726 

05.51 

34.42 

27,18 

3.22 

917 

04.64 

34.45 

27.30 

3.09 

1115 

04.00 

34.47 

27.39 

3.12 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn,   m) 

00 

26.36 

34.78 

22.77 

0.000 

1.757 

10 

26.27 

34.77 

22.79 

0.051 

1.706 

20 

26.12 

34. 7S 

22.85 

0.101 

1.656 

30 

26.00 

34.80 

22.90 

0.151 

1.606 

50 

25.22 

34.86 

23.18 

0.248 

1.509 

75 

23.82 

34.92 

23.65 

0.361 

1.396 

100 

22.15 

35.05 

24.23 

0.461 

1.296 

150 

19.07 

35.03 

25.04 

0.623 

1.129 

200 

14.23 

34.39 

25.68 

0.762 

0.995 

250 

11.40 

34.16 

26.06 

0.S71 

0.886 

300 

09.62 

34.16 

25.30 

0.965 

0.792 

400 

02.06 

34.31 

26.74 

1.119 

0.635 

500 

07.97 

34.37 

26.50 

1.255 

0.502 

600 

06.30 

34.40 

27.06 

1.377 

0.3SC 

700 

05.62 

34.4? 

27.16 

1.4S1 

0.276 

800 

05.17 

34.43 

27.22 

1.573 

0.179 

1000 

04.32 

34.46 

27.34 

1.757 

0.000 

\_l  Thermometers  did  not  agree  within  0.02°C  tolerance. 
Average  value  used  in  constructing  temperature-depth 
curve. 
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STATION    25 

M/V  Hugh  M.   Smith:    Cruise  12,    18°21'N., 
ber  31,    1951.     Messenger  time:    0742  GCT. 
cloud  coverage  5,     Wind:    220   ,    6  kt.     Sea: 
Wire  angle:    00°.     Depth  of  water:    2600  f. 


156°38'W. 


Octo- 


Weather:     00, 
not  recorded. 


OBSERVED 


DEPTH 

T 

S 

ft 

Oz 

PO4-P 

(m) 

(°C) 

(O/oo) 

(ml/1) 

(ixg  at/1) 

00 

26t30 

34.78 

22.80 

0.28 

10 

26t25 

34.77 

22.30 

0.29 

25 

26.16 

34.81 

22.86 

0.29 

55 

26.18 

34.82 

22.86 

0.35 

110 

25.03 

34.80 

23.20 

0.36 

219 

16.13 

34.44 

25.31 

0.98 

328 

09.40 

34.22 

26.46 

2.25 

^Al 

07.33 

34.20 

26.76 

2.74 

548 

06.42 

34.32 

26.98 

3.08 

655 

05.80 

34.41 

27.13 

3.10 

866 

04.86 

34.43 

27.26 

3.20 

1076 

04.04 

34.49 

27.40 

3.16 

1277 

03.46 

34.51 

27.47 

3.16 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

"•t 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.  m) 

(dyn.   m) 

00 

26.28 

34.78 

22.80 

0.000 

1.904 

10 

26.25 

34.77 

22.30 

0.051 

1.853 

20 

25.19 

34.80 

22.84 

0.101 

1.803 

30 

26.13 

34.81 

22.87 

0.151 

1.753 

50 

26.17 

34.82 

22.86 

0.252 

1.652 

75 

26.07 

34.32 

22.89 

0.377 

1.527 

100 

25.68 

34.81 

23.01 

0.501 

1.403 

150 

21.43 

35.00 

2^.39 

0.713 

1.191 

200 

16.42 

34.75 

24.99 

0.879 

1.025 

250 

13.21 

34.30 

25.82 

1.011 

0.893 

300 

10.40 

34.24 

26.31 

1.112 

0.792 

400 

07.99 

34.20 

26.66 

1.274 

0.630 

500 

06.78 

34.24 

26.87 

1.409 

0.495 

600 

06.12 

34.38 

27.06 

1.527 

0.377 

700 

05.56 

34.42 

27.17 

1.630 

0.274 

300 

05.11 

34.43 

27.23 

1.727 

0.177 

lOCO 

04.40 

34.47 

27.34 

1.904 

0.000 
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STATION    26 
M/V  Hugh  M.   Smith:    Cruise   12,    18°03'N. ,    155°33'W 


ber  31,  1951.  Messenger  time:  1700  GCT. 
cloud  coverage  5.  Wind:  110°,  12  kt.  Sea: 
angle:     00°.     Depth  of  water:     2625  f. 


Octo- 
Weather:    00, 
1-3  ft.     Wire 


OBSERVED 


DEPTH 

T 

S 

<rt 

Oz 

PO4-P 

(m) 

(°C) 

(°/oo) 

(ml/1) 

(W  at/1) 

00 

25.60 

1/ 

0.34 

10 

25.54 

34.69 

22.87 

0.4l£' 

10 

25 

25.84 

34.71 

22.88 

0.40 

55 

25.77 

34.84 

23.00 

0.39 

109 

21.94 

34.97 

24.23 

0*40 

217 

13.93 

34.27 

25.66 

1.43 

324 

09.01 

34.12 

26.45 

2.16 

437 

07.683 

1         34.34 

26.82 

2.96 

437 

07.723 

1         Iht-it^ 

26.8? 

544 

06.70 

34.39 

27.00 

3.14 

652 

05.83 

34.42 

27.13 

3.23 

864 

04.83 

34.47 

27.30 

3.28 

864 

3.33 

1C79 

03.96 

34.49 

27.41 

3.18 

12SS 

03.39 

34.55 

27.50 

3.14 

I 

NTERP< 

DLATED 

AND      CALCULATED 

DEPTH 

T 

S 

Tt 

AD 

ADIOOO-AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

10 

20 

30 

50 

75 

100 

150 

200 

250 

300 

400 

500 

600 

700 

800 

1000 


25.64 
25.84 
25.34 
25.84 
25.79 
25.62 
22.32 
20.55 
15.60 
11.31 
09.48 
03.09 
C7.08 
06.24 
05.55 
05.09 
04.38 


34.69 
34.69 
34.70 
34.73 
34.83 
34.85 
34.94 
34.99 
34.40 
34.12 
34.09 
34.28 
34.37 
34.41 
34.44 
54.47 
34.48 


22.93 
22.57 
22.37 
22.90 
22.99 
23.05 
24.10 
24.62 
25.39 
26.05 
26.34 
26.71 
26.93 
27.07 
27.18 
27.26 
27.35 


0.000 
C.050 
0.100 
0.150 
0.248 
0.370 
0.479 
0.660 
0.311 
0.927 
1.021 
1.179 
1.310 
1.424 
1.526 
1.621 
1.794 


1.794 

1.744 
1.694 
1.644 
1.546 
1.424 
1.315 
1.134 
0.963 
0.867 
0.773 
0.615 
0.484 
0.370 
0.268 
0.173 
0.000 


W    No  sample. 

£'     Values  do  not  agree  within  0.02  jig  at/1  tolerance. 

Average  value  used  in  constructing  phosphate- 
3^    temperature  curve. 

Thermometers  did  not  agree  within  0.  02°C  tolerance. 
Average  vadue  used  in  constructing  temperature -depth 
curve. 
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STATION    27 

M/V  Hugh  M.   Smith:     Cruise   12,    18°40'N.  ,    154°28iW.,    Novem- 
ber  1,    1951.     Messenger  time:     0255  GCT.     Weather:     00,   cloud 


coverage  5.     Wind:     060 
Depth  of  water:     2900  f. 


10  kt.     Sea:     1-3  ft.     Wire  angle:     22^ 


OBSERVED 


DEPTH 
(m) 

T 
(°C) 

s 

r/oo) 

<rt 

Oz 

(ml /I) 

PO4-P 

(|xg  at/1) 

CO 

26.10 

09 

26.06 

23 

25.92 

45 

25. S3 

91 

25.03 

185 

18.06 

273 

10.70 

367 

08.891/ 

367 

08.95  1/ 

455 

07.65 

548 

06. SO 

732 

05.62 

916 

04.74 

1114 

04.09 

34.65 
34.62 
34.70 
34.74 
34. 7S 
34.69 
34.23 
34.40 
•34.40 
34.39 
34.42 
34.44 
34.45 
34.43 


22.76 
22.75 
22.35 
22.89 
23.19 
25.04 
26.25 
26.69 
26.67 
26.57 
27.01 
27.13 
27,29 
27.35 


0.35 
0.33 
0.36 
0.42 
0.43 
0.73 
2.03 
2.72 

2.99 
3.11 
3.23 
3.19 
3.02 


INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

o-t 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

26.09 

34.65 

22.76 

0.000 

1.835 

10 

26.06 

34.62 

22.74 

0.051 

1.784 

20 

25.98 

34.63 

22.81 

0.102 

1.733 

30 

25.90 

34,71 

22.86 

0,152 

1.6S3 

50 

25.88 

3  4,74 

22.89 

0.252 

1.5S3 

75 

25.88 

34,74 

22.89 

0.377 

1.458 

100 

23.90 

34,82 

23,55 

0.495 

1.340 

150 

20.38 

34.92 

24,61 

0.689 

1.146 

200 

16,82 

34.58 

25.25 

0.543 

0.992 

250 

11.60 

34.25 

26.10 

0.962 

0.873 

300 

10,12 

34.28 

26.38 

1.054 

0.7cl 

400 

08,41 

34.39 

26.75 

1.208 

0.627 

500 

07.23 

34.41 

26.94 

1.337 

0.498 

600 

06,44 

34.43 

27.06 

1.452 

0.383 

700 

05,80 

34.44 

27,15 

1.556 

0.279 

800 

05.27 

34.45 

27.2? 

1.654 

C.151 

1000 

04.44 

34.44 

27.31 

1.335 

0.000 

!_/  Thermometers  did  not  agree  within  0.02°C  tolerance. 
Average  value  used  in  constructing  temperature-depth 
curve. 
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STATION    28 

M/V  Hugh  M.   Smith:    Cruise   12,    19°16'N.,    154°32'W,,   Novem- 
ber  1,    1951.     Messenger  time:     0849  GCT.     Weather:     20,   cloud 
coverage   10.     Wind:    080°,    9  kt.     Sea:     1-3  ft.     Wire  angle:     18°. 
Depth  of  water:     2800  f. 


OBSERVED 


DEPTH 

T 

S 

<rt 

oz 

PO4-P 

(m) 

("C) 

(O/oo) 

(ml/1) 

(jig  at/1) 

00 

25.90 

34.87 

22.97 

0.36 

10 

25.96 

34. S2 

22.93 

0.33 

24 

25.76 

34.37 

23.03 

0.39 

51 

25.66 

34.87 

23.06 

0.39 

103 

25.48 

34.89 

23.13 

0.37 

203 

17.38 

34.52 

25.07 

0.81 

301 

10.52 

2/ 

2.47 

A05 

07.80i 

'         34720 

26.70 

2.66 

405 

07.86  1 

1        34.20 

26.69 

2.71 

505 

06.80 

34.24 

26.37 

2.95 

505 

3.  00  3/ 

604 

06.14 

34.36 

27.05 

3.12 

799 

05.00 

34.44 

27.26 

3.24 

999 

04.52 

34.46 

27.31 

3.17 

1195 

03.76 

34.48 

27.42 

3.17 

1195 

?.1?3/ 

I 

NTERPC 

DLATED 

AND      CALCULATED 

DEPTH 

T 

S 

o-t 

AD 

ADIOOO- AD 

(m) 

(°C) 

("/oo) 

(dyn.   m) 

(dyn.   m) 

00 

10 

20 

30 

50 

75 

100 

150 

200 

250 

300 

400 

500 

600 

700 

800 

1000 


25.94 
25.96 
25.32 
25.71 
25.66 
25.56 
25.50 
21.62 
17.50 
12.42 
10.52 
07.96 
06.84 
06.18 
05.59 
05.00 
04.51 


34.87 
34.32 
34.37 
34.37 
34.87 
34.33 
34.88 
34.77 
34.53 
34.23 
34.20 
34.20 
34.23 
34.36 
34.41 
34.44 
34.46 


22.97 
22.93 
2  3.01 
23.04 
2  3.06 
23.09 
2  3.11 
24.16 
25.05 
25.93 
26.25 
26.67 
26.85 
27,04 
27.15 
2  7.25 
27.32 


0.000 
0.049 
0.093 
0.147 
0.244 
0.364 
0.434 
0.700 
0.370 
0.993 
1.097 
1.261 
1.397 
1.517 
1.622 
1.713 
1.396 


1.896 
1.347 
1.798 
1.749 
1.652 
1.532 
1.412 
1.196 
1.026 
0.898 
0.799 
0.635 
0.499 
0.379 
0.274 
0.17S 
0.000 


\J  Thermometers  did  not  agree  within  0.02°C  tolerance. 
Average  value  used  in  constructing  temperature-depth 
curve. 

Z_l      No  s  ami  pie. 

2/      Values  do  not  agree  within  0.02  jig  at/1  tolerance. 
Average  value  used  in  constructing  phosphate- 
temperature  curve. 
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M/V  Hugh  M, 
ber  1,    1951. 
coverage  4. 
Depth  of  water: 


STATION    29 

Smith;    Cruise  12,    20°04'N. ,    154°33' 

Messenger  time:     1532  GCT.     Weather:    00,   cloud 

Wind:    080°,    6  kt.     Sea:     1-3  ft.     Wire  angle:     08°. 


3000  f. 


OBSERVED 


DEPTH 

T 

S 

<rt 

oz 

PO4-P 

(m) 

(OC) 

(O/oo) 

(ml/l) 

(M  at /I) 

00 

25.40 

34.48 

22.83 

0.25 

10 

25i45 

34.46 

22.82 

0.24 

25 

25.54 

34.52 

22.33 

0.28 

54 

25.62 

34.77 

23.00 

0.33 

108 

21.96 

34.79 

24.09 

0.33 
1.061' 

213 

15.08 

34.37 

25.49 

213 

1.11 

318 

09.85 

34.14 

26.33 

1.86 

426 

08.102/            3/ 

2.64 

426 

08.162/            - 

529 

06.31 

34.22 

26.92 

2.93 

633 

05.39 

34.29 

27.09 

3.04 

837 

04.03 

34.42 

27.26 

3.16 

1042 

04.13 

34.44 

27.35 

3.03 

1240 

03.55 

34.50 

27.45 

3.11 

INTERPOLATED 

AND      CALCULATED 

DEPTH 

T 

S 

<rt 

AD 

ADIOOO- AD 

(m) 

(°C) 

(°/oo) 

(dyn.  m) 

(dyn.   m) 

00 

25.44 

34.48 

22.83 

0.000 

1.840 

10 

25.45 

34.46 

22.31 

0.050 

1.790 

20 

25.52 

34.48 

22. "1 

0.101 

1.739 

30 

25.58 

34.57 

22.36 

0.151 

1.689 

50 

25.62 

34.76 

22.99 

0.251 

1.589 

75 

24.00 

34.30 

23.51 

0.367 

1.473 

100 

22.66 

34.79 

23. S9 

0.473 

1.367 

150 

19,55 

34.71 

24.67 

0.658 

1.182 

200 

16.50 

34.46 

25.23 

0.311 

1.029 

250 

12.47 

34.19 

25.38 

0.935 

0.905 

300 

10.21 

34.14 

26.26 

1.036 

0.304 

400 

08.54 

34.17 

26.56 

1.205 

0.635 

500 

06.75 

34.20 

26. °4 

1.347 

0.493 

600 

05.64 

34.27 

27.04 

1.466 

0.374 

700 

05.08 

34.40 

27.21 

1.569 

C.271 

800 

04.83 

34.42 

27.25 

1.652 

0.173 

1000 

04.37 

34.43 

27.31 

1.340 

0.000 

1/      Values  do  not  agree  within  0.02  |ig  at/1  tolerance.     Average 
value  used  in  constructing  phosphate-temperature  curve. 

2/      Values  do  not  agree  within  0.  02°C  tolerance.     Average 
value  used  in  constructing  temperature-depth  curve. 

3/      No  sample. 
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M/V  Hugh  M 

ber   1,    1951. 

coverage  5.     Wind:     080'' 

Depth  of  water:    no  data. 


STATION    30 

Cruise  12,    20°38'N, , 

Messenger  time:     2106  GCT. 

9  kt.    Sea:    1-3  ft. 


Smith: 


154 

Weather:     00,   cloud 
Wire  angle:     19°. 


OBSERVED 


DEPTH 

T 

S 

o-t 

02 

PO4-P 

(m) 

(''C) 

(O/oo) 

(ml/1) 

(M  at/1) 

00 

25t70 

34.62 

22.85 

0.19 

09 

25.71 

34.66 

22.89 

0.23 

23 

25.75 

34.73 

22.93 

0.31 

52 

25.71 

34.86 

23.04 

C.25 

101 

23.13 

34.75 

23.71 

0.33 

198 

16.09 

34.43 

25.31 

0.88 

297 

10.86 
08.9ll 

34.11 

26.13 

1.54 

398 

'         34.25 

26.56 

2.53 

398 

08.97i 

'        34.25 

26.55 

^95 

07.20 

34.30 

26.86 

2.90 

594 

06.39 

34.32 

26.99 

3.02 

788 

05.24 

34.35 

27.15 

3.16 

989 

04.43 

34.42 

27.30 

3.04 

1191 

03.72 

34.47 

27.41 

3.  10 

INTERPOLATED   AND   CALCULATED 


DEPTH 

T 

S 

"•t 

AD 

AD  1000- AD 

(m) 

(°C) 

(°/oo) 

(dyn.   m) 

(dyn.   m) 

00 

25.73 

34.62 

22.85 

0.000 

1.895 

10 

25.71 

34.67 

22. °9 

0.050 

1.845 

20 

25.74 

34.72 

22.92 

0.100 

1.795 

30 

25.74 

34.77 

22.96 

0.149 

1.746 

50 

25.72 

34.86 

23.03 

0.247 

1.648 

75 

25.62 

34.87 

23.07 

0.368 

1.527 

100 

23.50 

34.76 

23.62 

0.482 

1.413 

150 

19.62 

34.70 

24.65 

0.674 

1.221 

200 

15.95 

34.43 

25.33 

0.P25 

1.070 

250 

12.55 

34.19 

25.87 

0.948 

0.947 

300 

10. CO 

34.11 

26.13 

1.051 

0.°A4 

400 

08.90 

34.25 

26.56 

1.227 

0.668 

500 

07.16 

34.30 

26. P6 

1.368 

0.527 

600 

06.35 

34.32 

26.99 

1.489 

0.406 

700 

05.78 

34.33 

27.07 

1.601 

0.294 

800 

05.21 

34.35 

27.15 

1.706 

0.1S9 

1000 

04.40 

34.42 

27.30 

1.895 

0.000 

\J  Thermometer«  did  not  agree  within  0.02*'c  tolersince. 
Average  value  used  in  constructing  temperature-depth 
curve. 
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